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The following report contains a section that was originally 
contained in the drafts of this document; and is now available 
only as an Annex to the main Working Paper 172 on this study: 
WIGAN; M.R. (1983).Information technology and transport: 
research proposals. Technical Note 126; Institute for 
Transport Studies; University of Leeds; Leeds; UK. 
ABSTRACT 
WIGAN; M.R. (1983). Information technoloav and transwort: 
- - 
seminar papers and supporting documents. working-paper WP 
169. Institute for Transport Studies, University of Leeds, 
Leeds, UK. 
For three months of the academic year of 1982-3; the author held 
an SERC Visiting Fellowship at the Institute for Transport 
Studies at Leeds University; UK. This was supported by the UK 
Science and Engineering Research Council; Oxford Systematics 
(Australia); and the Australian Road Research Board. The 
objectives of this fellowship were to identify effective 
researchable projects in the overlapping fields of Information 
Technology; Transpork and Communications. 
This document comprises background notes or drafts of 
conference papers; based on seminars given at the Institute in 
the early stages of the fellowship. Each of the papers is also 
separately available as an ITS Technical Note. The chapters cover 
the following themes: the future impact of computer based 
technology in engineering: communication devices and information 
technology; access to electronic conferencing and mail systems: 
information systems and their role in transport research; from 
the point of view of research productivity; both for individual 
researchers; and for research organisations: the application of 
time use and activity analysis to information technology issues: 
and the role of information technology in regional development. 
A number of research proposals were generated and discussed 
with members of the ITS staff and others during the period. 
Detailed discussion of the areas covered is given in the 
companion ITS document (WP172). More details of some of the 
research ideas are given in an Annex to that report; as ITS 
Technical Note 126. 
KEYWORDS: TRANSPORT/ COMMUNICATIONS/ TIME USE/ VIEWDATA/ ELECTRONIC 
CONFERENCING/ DATA BASES/ KNOWLEDGE BASED SYSTEMS/ FAMILY 
EXPENDITURE/ MICROCOMPUTERS/ UK/ AUSTRALIA/ INFORMATION 
TECHNOLOGY/ 
INFORMATION TECHNOLOGY AND TRANSPORT: 
SEMINAR PAPERS AND SUPPORTING DOCUMENTS 
1. INTRODUCTfON 
For three months of 1982-3; the author held an SERC Visiting 
Fellowship at the Institute for Transport Studies (ITS) 
University of Leeds; UK. This Fellowship was sponsored by the UK 
Science and Engineering Research Council (SERC) and the 
Australian Road Research Board (?.ARB); with additional support 
from Oxford Systematics. The objectives of this Fellowship were 
to identify researchable projects in the overlapping fields of 
information technology; transport and communications; and to help 
to focus and accelerate the ideas within ITS on the establishment 
of a broader basis of work on the interaction between transport 
and communications. The tenure of the Fellowship was in two 
segments; the first; of two months; being in the Autumn of 1982 
and the second; of one month; in Summer 1983. 
During the first segment of the Fellowship; a number of 
seminars were held, and research proposals generated and 
discussed with members of the ITS staff and others. Most of the 
projects suggested were designed with the extant skills of 
Institute staff in mind, to form a basis for further research 
proposals in these areas. Detailed discussion of the areas 
covered is given in the companion ITS document; Working Paper 172 
(entitled "Information technology and transport: what research 
needs to be started now?"). 
The present document collates the notes produced at and 
following the seminars held in 1982/83. Some seminars were 
internal to ITS; and others were given at conferences elsewhere. 
Also included here are some of the documents produced in 
Australia prior to the final segment of tenure of the fellowship 
at Leeds; drawing on the work undertaken in late 1982 in the 
first segment.Details of all the seminars and conference papers 
up to July 1983 are given in Section 2. 
2; THE SEMINARS PRESENTED; AND THE CORRESPONDING NOTES 
This section records the seminars given at or on behalf of ITS 
during the first phase of the Fellowship; and other conference 
papers. The ways these relate to the various Chapters of this 
Working Paper; to other Technical Notes (TNs) produced by the 
Institute for Transport Studies; and to the Australian Road 
Research Board's series of ARRB Internal Reports (AIRS); are as 
follows. 
(1) Time use and activity participation: application of 
time use and activity analysis to IT issues. 
(November 11th 1982) 
There were several versions of the notes produced for this 
seminar: that reproduced here; at Chapter 8 (and as ITS Technical 
Note TN 128) was a preprint of a paper for the World Conference 
on Transport research held in Hamburg in April 1983. A previous 
version was issued as AIR 1118-2. 
(2) Tools of the trade: the position of the microcomputer 
in IT impacts. (November 17th 1982) 
This was an informal seminar; in two parts. The first covered the 
key role for microcomputers as devices for accessing IT 
facilities; and the second gave details of microcomputer 
performance. Chapter 4 (and TN 125) provides summary notes of the 
first part; and a reference for the second part. 
(3) New media provided through IT: computer conferencing 
and electronic mail. (November 19th 1982) 
This seminar led to a paper on "Access to electronic conferencing 
and mail systems at Leeds ITS"; which was subsequently presented 
by H.R. Kirby at the 1983 Annual Conference of the Universities 
Transport Studies Group in January 1983. The paper covers details 
of packet switching services; electronic conferencing and 
electronic mail systems; with detailed specifications of the 
means of access to and facilities provided by each of a number of 
such systems in Austria; UK; and USA. The first version; TN 104; 
issued in December 1982; was also available as AIR 1118-1. The 
revised version (also available as TN 104.1) is included here as 
Chapter 5. 
(4) Information and its role in transport research: 
database access and IT developments on research 
productivity. (December 3rd 1982) 
This seminar covered the role of information systems and their 
relationships with transport research; and the facilities now 
commercially available with advanced IT support. It is reproduced 
here as Chapter 6 (and as part of TN 127). 
(5) Communications; transport and teleconnnunications 
interactions: research requirements and applied 
research needs. (December 8th 1982) 
This seminar concluded the first phase of the Visiting 
Fellowship; and provided a review of the research potential in 
information technology from a transport standpoint. Details of 
this; which were in the original draft of this report (TN 117); 
are, now in Technical Note TN 126; as an Annex to Working Paper 
172. 
Other notes reproduced here are conference papers presented 
elsewhere arising out of the time spent on the Fellowship. These 
are: 
(6) The future impact of computer based technology in 
engineering. 
This paper records an address made to a Plenary Session of the 
1983 Institution of Engineers Australia National Conference in 
Newcastle; New South Wales. Although this was the last paper to 
be prepared of those collated here; it makes a good introductory 
theme for the whole series; so is reproduced here as Chapter 3 
(and as TN 130). It is also available as AIR 1118-3. 
(7) Productivity and information systems: text to 
typesetting: data acquisition to networking. 
This paper was an extended version of a document previously 
prepared by the author; and was made available at ITS'S request 
to help in the discussion of such systems at Leeds. It forms 
Chapter 7 of this document; and is also available with Chapter 6 
as Technical Note 127 (on "Information systems and the transport 
researcher".) 
(8) Information technology and integrated regional 
development. 
During the period of the Fellowship the author made a 
contribution to the December 1982 IIASA Working Group meeting on 
Integrated Information Systems for Regional Development. A draft 
record of that contribution is included at Chapter 9 (and as TN 
129): the final version is Chapter 17 of the book "Information 
Systems for Integrated Regional Development"; edited by P. 
Nijkamp and P. Rietveld; to be published by North-Holland. 
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TEE FUTURE IMPACT OF COMPUTER BASED TECENOLOGY I N  ENGINEERING 
M.R. Wigan ( A u s t r a l i a n  Road R e s e a r c h  Board)  
SERC V i s i t i n g  F e l l o w  
( A l s o  i s s u e d  a s  C h a p t e r  3  o f  ITS Working Pape r  169,  and a s  
ARRB I n t e r n a l  R e p o r t  A I R  1118-3) 
ITS T e c h n i c a l  N o t e s  a r e  u n p u b l i s h e d  r e p o r t s  which have  
l i m i t e d  c i r c u l a t i o n .  They a r e  p roduced  o n  t h e  r e s p o n s i b i l i t y  
of  t h e  a u t h o r s  a l o n e ,  and d o  n o t  n e c e s s a r i l y  r e f l e c t  t h e  v iew 
o r  a p p r o v a l  o f  t h e  s p o n s o r s .  I f  c i t e d  i n  any  document ,  i t  
would be a p p r e c i a t e d  i f  t h e  a u t h o r s  were  informed.  
T h i s  work was s p o n s o r e d  by t h e  S c i e n c e  and E n g i n e e r i n g  
Resea rch  C o u n c i l  and -. t h e  A u s t r a l i a n  Road R e s e a r c h  Board 
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ABSTRACT 
WIGAN,  M.R. (1983) The f u t u r e  impact  of  computer based technoloqv 
The impact  of  computers and computer based technology h a s  a l r e a d y  
had a  p e r v a s i v e  i n f l u e n c e  on  e n g i n e e r i n g ,  and on  s o c i e t y  a s  a  
whole. The e n g i n e e r i n g  p r o f e s s i o n  h a s  made good u s e  o f  t h e  
o p p o r t u n i t i e s  f o r  c o s t  r e d u c t i o n  o f f e r e d  by t h i s  technology t o  
d a t e ,  and w i l l  make more. The i m p a c t s  on  q u a l i t y ,  t h e  economics  
o f  s m a l l  ba tch  produc t ion  and s m a l l  markets  a r e  cons idered  here. 
The major impacts  on engineer ing  a r e  l i k e l y  t o  be o u t s i d e  t h e s e  
t r a d i t i o n a l  a r e a s  o f  eng inee r ing  r e s p o n s i b i l i t y ,  and r e f l e c t  t h e  
communica t ions  and s k i l l s  t r a n s f e r  a s p e c t s  o f  t h e  new round of 
convergent  computer and t e l e c o m m u n i c a t i o n s  t e c h n o l o g i e s .  These  
impacts  and t h e i r  l i k e l y  importance a r e  covered i n  g r e a t e r  d e t a i l  
h e r e ,  and t h e  u r g e n t  q u e s t i o n s  r a i s e d  by t h e  s h e e r  s p e e d  o f  t h e  
s o c i a l  changes induced by computing technology a r e  g iven  c e n t r a l  
p l ace .  
KEYWORDS : Communica t ions /  i n f o r m a t i o n  t e c h n o l o g y /  t r a n s p o r t  
t r a i n i n g * /  d i g i t a l  computer/ Engineering/  
Acknowledgments. T h i s  is  t h e  r e c o r d  o f  an  a d d r e s s  t o  a  P l e n a r y  
s e s s i o n  of t h e  1983 I n s t i t u t i o n  of Engineers A u s t r a l i a  Nat iona l  
C o n f e r e n c e  i n  N e w c a s t l e ,  NSW. T h i s  r e p o r t  was p r e p a r e d  i n  t h e  
p e r i o d  October  1982  t o  June  1983  w h i l s t  t h e  a u t h o r  was an SERC 
V i s i t i n g  F e l l o w  a t  t h e  I n s t i t u t e  f o r  T r a n s p o r t  S t u d i e s ,  
U n i v e r s i t y  o f  Leeds ,  unde r  t h e  s p o n s o r s h i p  of t h e  S c i e n c e  and 
E n g i n e e r i n g  R e s e a r c h  C o u n c i l  and t h e  A u s t r a l i a n  Road R e s e r a c h  
Board. 
THE FUTURE IMPACT OF COMPUTER BASED TECHNOLOGY I N  ENGINEERING 
M. R. Wigan ( A u s t r a l i a n  Road Research Board) 
SERC V i s i t i n g  Fellow 
1. INTRODUCTION 
The s u b j e c t s  c o v e r e d  i n  t h i s  a d d r e s s  a r e  m a t t e r s  o f  p u b l i c  
c o n c e r n ,  and a  g r e a t  d e a l  o f  l i p  s e r v i c e  h a s  been  p a i d  t o  t h e  
i m p a c t s  and t h e  r a t e s  o f  c h a n g e  o f  s o c i e t y  and p r o f e s s i o n s  i n  
a d a p t i n g  t o  them. T h e r e  h a s  n o t  y e t  been any  r e a l  e v i d e n c e  t h a t  
t h e  p r o f e s s i o n s  h a v e  y e t  g r a s p e d  t h e  s h e e r  s p e e d  w i t h  which 
c h a n g e s  i n  t h e  s o c i a l ,  e conomic ,  and p r o f e s s i o n a l  e n v i r o n m e n t s  
a r e  now t ak ing  e f f e c t .  
I s h a l l  c o n c e n t r a t e  on t h e s e  f a c t o r s .  
The o u t l i n e  of my theme is a s  fol lows:  
1) The n a t u r e  o f  t h e  c o m p u t e r  t e c h n o l o g y  c h a n g e s  on  
communications. 
2 1 The n a t u r e  o f  t h e  c h a n g e s  i n  a u t o m a t i o n  o f  s k i l l s  
t r a n s f e r .  
3 )  The e f f e c t s  on eng inee r ing  t r a i n i n g  and execut ion.  
I n  essence  t h e  e f f e c t s  o f  computer based technology changes ON 
e n g i n e e r i n g  i s  my t h e m e ,  r a t h e r  t h a n  t h e  e f f e c t s  w i th IN  t h e  
engineer ing  profess ion .  
2. COMMUNICATIONS 
The a b i l i t y  t o  communica t e  r e a d i l y  w i t h  c o m p u t e r s  h a s  a l r e a d y  
become a  r e a l i t y a s  a  r e s u l t  o f t h e  s p r e a d  o f  p e r s o n a l c o m p u t e r s ,  
and t h e  c o n s e q u e n t  p r e s s u r e s  on  t e l e c o m m u n i c a t i o n  c a r r i e r s  t o  
accomodate  them. T h i s  h a s  now r a i s e d  t h e  s i z e  o f  t h e  m a r k e t  f o r  
i n f o r m a t i o n ,  a n a l y s i s ,  and communica t ion  w i t h  c o m p u t e r s  by 
s e v e r a l  o r d e r s  of magnitude. 
The key deve lopmen t  t o  p u r s u e  i s  a c c e s s  t o  p a c k e t  s w i t c h e d  
networks,  where t h e  problems o f  intercommunication a r e  eased f o r  
u s e r s ,  and t h e  i s s u e s  o f  n a t i o n a l ,  l o c a l  o r  i n t e r n a t i o n a l  
t r a n s m i s s i o n s  be tween  d i f f e r e n t  s y s t e m s  become e a s i e r  f o r  
everyone. 
The huge s i z e  o f  t h e  m a r k e t  t h e r e b y  made a c c e s s i b l e  i s  a l r e a d y  
b e g i n n i n g  t o  c r e a t e  p r o d u c t s  w h i c h  r e l y  o n  s u c h  
TN130 / Chapter 3 of WP 169 
a  l e v e l  o f  i n t e r c o n n e c t i o n .  E l e c t r o n i c  m a i l  a n d  c o m p u t e r  
c o n f e r e n c e  s e r v i c e s  a r e  t w o  o f  t h e s e ( s e e ,  f o r  example  Wigan, 
1982). When i n t e r c o n t i n e n t a l  l i n k s  through t o  p r i v a t e  o r  bus ines s  
phone p o i n t s  c a n  b e  e x p e c t e d  t o  o f f e r  v i d e o  b a n d w i d t h  (5MHz a s  
opposed t o  4kHz f o r  v o i c e ) ,  t h e n  o t h e r  f o r m s  o f  c o m m u n i c a t i o n s  
a l s o  become a  mass market  r e a l i t y - - p r i c e  pe rmi t t i ng .  
The i m p l i c a t i o n s  f o r  t h e  o r d i n a r y  engineer  a r e  t h a t  t h e  a c c e s s  t o  
t h e  t o o l s ,  t h e  d a t a ,  o r  t h e  h e l p  t h a t  he needs f o r  management o r  
des ign  purposes no longe r  r e q u i r e s  much c a p i t a l  expendi ture ,  nor 
d o e s  i t  d i s a d v a n t a g e  t h o s e  i n  p l a c e s  i n a c c e s s i b l e  t o  a l l  b u t  
e l e c t r o n i c  media. 
A s  t h e  m a r k e t  f rom which  he o r  s h e  c a n  t h e n  d raw i s  w o r l d  wide ,  
t h e  markets f o r  s p e c i a l i s e d  s e r v i c e s  w i l l  grow w i t h  t h e  a c c e s s  t o  
t h e  d a t a  networks. I n  many c a s e s  t h e  product  can be  d e l i v e r e d  by 
e l e c t r o n i c  means a s  w e l l .  Some management and o t h e r  f o r m s  o f  
t r a i n i n g  a r e  a l r e a d y  o p e r a t i n g  i n  t h i s  manner. 
3 .  SKILLS TRANSFER 
The so f tware  s i d e  o f  computing technology advances has  n o t  a lways 
been  a s  k e e n l y  f o l l o w e d  up  by t h e  e n g i n e e r i n g  p r o f e s s i o n  a s  t h e  
h a r d w a r e  ( t h e  c o m p u t e r s ,  d a t a  l o g g e r s ,  i n s t r u m e n t s  e t c . ) .  The 
main engineer ing  computer language i s  s t i l l  FORTRAN---a language 
which h a s  proved  t o  b e  r e s i l i e n t  t o  change ,  and i n  s p i t e  o f  i t s  
acknowledged d e f i c i e n c i e s ,  i s  s t i l l  t h e  major  e n g i n e e r i n g  
programming language a f t e r  twenty  years .  
Many e n g i n e e r s  have  a s  a  r e s u l t  n o t  y e t  come t o  t e r m s  w i t h  t h e  
s t r u c t u r e d  and s t rongly- typed  languages  such a s  Pasca l ,  ADA and 
Modu la ,  w h i c h  i n t r o d u c e  a  new o r d e r  o f  t h o u g h t  t o  t h e  
s t r a i g h t f o r w a r d  au tomat ion  of c a l c u l a t i o n s  f o r  which FORTRAN i s  
( i n  my v iew)  s t i l l  t h e  b e s t  a v a i l a b l e  t o o l .  The r e v o l u t i o n  i n  
t e x t  and l o g i c a l  p r o c e s s i n g  wh ich  h a s  t a k e n  p l a c e  o v e r  t h e  l a s t  
t e n  y e a r s  h a s b e e n c a r r i e d  f o r w a r d o n t h e s e c o n c e p t s , a n d t h e n e w  
wave o f  l o g i c a l  and e x p e r t  s y s t e m s  t h i n k i n g  i s  a  c o m p a r a t i v e l y  
e a s y  s t e p  f o r  t h e  P a s c a l  u s e r  t o  t a k e .  I t  i s  a  v e r y  l a r g e  jump 
f o r  most committed FORTRAN use r s .  
The "new" wave of l o g i c a l  programming t o o l s  ( t y p i f i e d  by PROLOG, 
which was f i r s t  produced a t  M a r s e i l l e s  i n  1972) has  now converged 
wi th  t h e  app l i ed  t o o l s  of  a r t i f i c i a l  i n t e l l i g e n c e  th ink ing :  t h e  
" e x p e r t "  sys t em.  These  t o o l s  a r e  s t i l l  a t  a  v e r y  c r u d e  s t a g e  o f  
development i n  a p p l i c a t i o n ,  and o n l y  a  few demons t ra t ion  sys tems  
have  y e t  become w i d e l y a v a i l a b l e .  The r e a l  i m p a c t  i s  y e t  t o  come, 
a s  t h e  l e v e l  o f  p e r s o n a l  c o m p u t e r  u s a g e  r i s e s ,  a n d  t h e  
inves tments  i n  s o f t w a r e  grow. 
It i s  a l r eady  p o s s i b l e  t o  purchase  such sma l l - s ca l e  y e t  powerful  
s y s t e m s  a s  M i c r o  E x p e r t  (Cox and  B r o u g h t o n  1 9 8 2 )  a n d  
MicroPROLOG (McCabe, 1 9 8 1 ) ,  which  e n a b l e  one  t o  b u i l d  o n e s e l f  
s imp le  expe r t  "advice" s y s t e m s . o n  min i  and microcomputers. 
TN130 / Chapter 3 of  WJ? 169 
Th i s  opens t h e  way f o r  a  cons ide rab le  improvement i n  t h e  manner 
i n  w h i c h  d e c i s i o n  s k i l l s  c a n  b e  c o d i f i e d ,  c a p t u r e d ,  a n d  
r ep roduced  f o r  w i d e r  use .  T h i s  is a  t a s k  which c o m p u t e r s  have  
been d o i n g  f o r  many y e a r s  t h r o u g h  a p p l i c a t i o n  p a c k a g e s  s u c h  a s  
SPSS, and is s imply  t h i s  same f a m i l i a r  t a s k  ---moved t o  t h e  nex t  
l e v e l  of  t h e  p r o f e s s i o n a l  domain.  The d i f f e r e n c e  t h i s  t ime  i s  
t h a t  t h e  s k i l l  b e i n g  c a p t u r e d  i n  t h e  compu te r  f o r  s u b s e q u e n t  
i n t e r r o g a t i o n  i s  t h a t  o f  judgement .... a  q u a l i t a t i v e  jump, and one 
wi th  major i m p l i c a t i o n s  f o r  many engineers .  
The development of  s m a l l  g r a p h i c s  sys tems  such a s  microPLATO have 
now made t h e  huge inves tmen t  made i n  i n t e r a c t i v e  Computer Aided 
I n s t r u c t i o n  ( C A I )  b o t h  a c c e s s i b l e  and economic.  T h i s  a s p e c t  o f  
s k i l l s  t r a n s f e r  is  more o n e  o f  t h e  f l o w e r i n g  o f  a  l o n g  s t a n d i n g  
investment  i n  C A I  m a t e r i a l s  t han  one o f  computer technology--but 
it i s  computer technology t h a t  i s  c r e a t i n g  t h e  d e l i v e r y  system! 
I t  i s  no c o i n c i d e n c e  t h a t  e a c h  o f  t h e s e  i s s u e s  (and  t h e  VLSI 
i n f r a s t r u c t u r e  f o r  them) a r e  t h e  p r i o r i t y  a r e a s  s o  u r g e n t l y  being 
p r e s s e d  i n  t h e  UK a s  a  r e s u l t  o f  t h e  Alvey (1982) r e p o r t  . T h i s  
r e p o r t  a l s o  p r e s s e s  t h e  need  f o r  r a p i d l y  expand ing  t h e  p o o l  o f  
manpower i n  t h e s e  a r e a s ,  by inves tment  i n  educa t ion  and t r a i n i n g  
i n  I n t e l l i g e n t  Knowledge Based S y s t e m s  (IKBS), VLSI and man- 
machine i n t e r f a c i n g  a s  t h e  t o p  p r i o r i t y  a r e a s  on which t h e  o t h e r s  
w i l l  be b u i l t .  T h e r e  i s  no e q u i v a l e n t  o f f i c i a l  p rogram h e r e  as 
y e t .  
4.  EFFECTS ON TRAINING AND EDUCATION 
The s p e e d  w i t h  which  a l l  of  t h e  i n n o v a t i o n s  o f  t h e  l a s t  d e c a d e  o r  
more a r e  a r r i v i n g  i n  t h e  market  p l a c e  i s  on ly  i n  p a r t  due t o  t h e  
r e c e n t  a c c e l e r a t i o n  i n  computer technology. I t  i s  mainly due t o  
t h e  a c c e s s  t o  t h e  t e c h n o l o g y ,  and t h e  d e l i v e r y  s y s t e m  f o r  t h e s e  
produc ts  t h a t  have bo th  emerged i n  t h e  l a s t  few years .  
Those who might t h i n k  t h a t  t h i s  would mean a  t a p e r i n g  o f f  i n  t h e  
momentum i n  a  s h o r t  t i m e ,  a s  t h e s e  p e n t  up  d e v e l o p m e n t s  r e a c h  
t h e i r  f u l l  m a r k e t  p l a c e ,  w i l l  b e  m i s t a k e n .  The p a c e  o f  c h a n g e  
w i l l  a c c e l e r a t e ,  a s  t h e  market  s i z e  h a s  s o  d r a m a t i c a l l y  increased  
and t h e  e l e c t r o n i c  d e l i v e r y  s y s t e m s  a r e  s o  e f f e c t i v e .  Looking 
o n l y  a  few y e a r s  a h e a d ,  i t  w i l l  be p r a c t i c a l  t o  s e r v i c e  s m a l l  
markets  f o r  many t y p e s  o f  p roduc t s  w i th  a  world market  coverage 
i n  view. 
T h i s  w i l l  n o t  n e c e s s a r i l y  b e  e a s i l y  t a k e n  up by t h e  e n g i n e e r i n g  
p r o f e s s i o n .  S t u d i e s  a t  u n i v e r s i t y  l e v e l  h a v e  shown t h a t  
e n g i n e e r i n g  s t u d e n t s  s h a r e  a t t i t u d e s  w i t h  e a c h  o t h e r ,  b u t  n o t  
w i t h  t h e  r e s t  o f  t h e  s t u d e n t  body (Anderson and Wes te rn ,  1 9 6 9 ) .  
The i m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  a r e  p o t e n t i a l l y  s e r i o u s  f o r  
t h e  p r o f e s s i o n  - and f o r  t h e  s o c i e t y  i t  s e r v e s .  Some o f  t h e  
s o u r c e  m a t e r i a l  i s  c o v e r e d  by A l b e r t s o n  (1981) and Lay ( 1 9 8 2 ) ,  
b u t  t h e  message  n e e d s  t o  b e  made more c l e a r l y  r e l e v a n t  t o  t h e  
p r o f e s s i o n  a s  a  whole, and t o - t h e  teach ing  p a r t  of t h e  p r o f e s s i o n  
a s  a  ma t t e r  of urgency. 
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The  s y s t e m a t i c a l l y  d i f f e r e n t  a t t i t u d e s  a n d  v a l u e  s y s t e m s  
i d e n t i f i e d  f o r  t h e  A u s t r a l i a n  engineer ing  s t u d e n t s  i n  t h e  work of 
Anderson and Wes te rn  were  c o n s i s t e n t  be tween  U n i v e r s i t i e s .  
U n f o r t u n a t e l y  s p e c i f i c  i n v e s t i g a t i o n s  o f  t h e  v a l u e  s y s t e m s  and 
a t t i t u d e s  of eng inee r s  a s  mature  p r o f e s s i o n a l s  have n o t  y e t  made 
i n  A u s t r a l i a ,  and s o  t h e  e s s e n t i a l l y  u n d e r g r a d u a t e  r e s u l t s  o f  
Anderson and Wes te rn  a r e  t h e  b e s t  we have. These  c a n  o f  c o u r s e  
be taken  on ly  a s  s t r o n g l y  i n d i c a t i v e .  
A m a t t e r  o f  key c o n c e r n  i s  t h e  s t r o n g  o b s e r v e d  a s s o c i a t i o n  
between t h e  a t t i t u d e s  o f  eng inee r s  towards  t h e  f u t u r e  and t h e i r  
r e p o r t e d  p r e v a i l i n g  o r i e n t a t i o n  t o w a r d s  c o n v e r g e n t  t h i n k i n g  
p r o c e s s e s .  Computer t e c h n o l o g y  i s  making t h e  r a t e  o f  change  o f  
p r o f e s s i o n a l  knowledge a  m a t t e r  o f  c o n t i n u o u s  r e v i s i o n .  The 
s t r o n g  a s s o c i a t i o n s  i d e n t i f i e d  by Hudson (1963) from subsequent 
h i g h  a c h i e v e r s  - a s  e a r l y  a s  t h e  l a t e  s c h o o l  s t a g e  - was t h e  
b r e a d t h  o f  i n t e r e s t s  OUTSIDE t h e  c u r r i c u l u m .  T h i s  was a  f a r  
b e t t e r  p r e d i c t o r  o f  s u b s e q u e n t  a c h i e v e m e n t  t h a n  i n t e l l i g e n c e  
l e v e l ,  and t h e  e x p e c t a t i o n  o f  young e n g i n e e r s  o f  t h e  r a t e  o f  
changes t o  be expected i n  our s o c i a l  f u t u r e  has  been shown t o  be 
f a r  more converva t ive  t h a n  f o r  o t h e r  p ro fe s s ions .  Yet t h e  c lock  
moves on apace. 
The cumula t ive  e f f e c t  of  t h e  h i s t o r i c a l  sou rces  of a t t i t u d e s  and 
i n f o r m a t i o n  f o r  e n g i n e e r s  shows  an  i n c r e a s i n g  d i v e r g e n c e  f rom 
both t h e  phys i ca l  s c i e n c e s  and t h e  s o c i e t y  i n  which t h e  engineer  
opera tes .  The a c t u a l  sou rces  predominant ly  used by eng inee r s  a r e  
v e r y  d i f f e r e n t  f rom t h o s e  used  by t h e  p h y s i c a l  s c i e n c e s  ( A l l e n ,  
1977: Lay, 1 9 8 2 ) ,  and t h e  r e l i a n c e  on p e r s o n a l  s o u r c e s  o f  
i n fo rma t ion  r a t h e r  t han  r ecour se  t o  r e c e n t  o r i g i n a l  sou rces  may 
w e l l  slow down t h e  adap t ion  p r o c e s s  t o  i nc reased  r a t e s  of  change. 
One i r o n y o f t h e  r a p i d  a d v a n c e o f  compu te r  t e c h n o l o g y i s t h a t t h e  
a c c e s s  t o  pr imary and o r i g i n a l  s o u r c e s  has  a l r e a d y  tu rned  upside  
down t h e  h i s t o r i c a l  l e v e l  o f  d i f f i c u l t y  i n  i d e n t i f y i n g  and 
a c q u i r i n g  s o l i d  and v e r y  r e c e n t  m a t e r i a l  a t  t h e  f r o n t i e r s  of  both  
p r a c t i s e  and i n v e s t i g a t i o n ,  a s  a g a i n s t  t h e  pe r sona l  c o l l e c t i o n s  
and r e f e r e n c e  textbooks s o  h e a v i l y  r e l i e d  upon by t h e  p r o f e s s i o n  
(David ,  1979) .  Computer t e c h n o l o g y  i n  t h e  form o f  p e r s o n a l  
c o m p u t e r s  now combines  t h e  a b i l i t y  t o  a c c u m u l a t e  ' p e r s o n a l '  
c o l l e c t i o n s  i n  t h e  t r a d i t i o n a l  manner w i t h  t h e  a b i l i t y  t o  reach 
o u t  t o  make u s e  o f  t h e  w i d e r  d a t a  b a s e s  and communica t ion  
p o s s i b i l i t i e s  now t o  hand. 
S o c i o l o g i c a l  s t u d y  o f  e n g i n e e r s  ( H o l z n e r ,  1972) e m p h a s i s e s  t h e  
pr imary  t h r u s t s  of : 
a )  Expected a p p l i c a t i o n  
b) Prompt communication t o  t h e  user  
The h i g h  l e v e l s  o f  "dogmat i sm" ,  " p r a g m a t i s m " ,  and " b e l i e f  i n  
a b i l i t y  t o  i n f l u e n c e  t h e  f u t u r e "  r e c o r d e d  i n  a  f a i r l y  r e c e n t  
Delphi s tudy  inc lud ing  many A u s t r a l i a n  eng inee r s  (Alber tson and 
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C u t l e r ,  1976)  were  i n  p o t e n t i a l l y  a l a r m i n g  c o n t r a s t  w i t h  t h e  
n e g a t i v e  e x p e c t a t i o n s  o f  s o c i a l  c h a n g e s  i n  work,  l e i s u r e  and 
t r a v e l  behaviour t h a t  t h e y  repor ted .  
I t  is t h e  wide ranging and r ap id  r a t e  o f  change i n  t h e s e  f a c t o r s  
i n  t h e  s o c i a l  environment t h a t  a r e  becoming t h e  key de t e rminan t s  
o f  t h e  i m p a c t  o f  c o m p u t i n g  t e c h n o l o g y  on  e n g i n e e r i n g .  The 
t e c h n i c a l  cos t - r educ t ions  i n h e r e n t  i n  t h e  t e c h n i c a l  a p p l i c a t i o n s  
a r e  c r u c i a l  t o  t h e  p r o d u c t i v e  c a p a c i t y  o f  t h e  c o u n t r y ,  and a r e  
i n c r e a s i n g l y  recognised by t h e  engineer ing  p ro fe s s ion  who m u s t  
t a k e  t h e  l ead  i n  t h i s  e s s e n t i a l  technology t r a n s f e r  t o  our aging 
i n d u s t r i e s .  
I t  i s ,  however ,  t h e  s o c i a l  c h a n g e s  b r o u g h t  on  t h e  wave o f  
i n n o v a t i o n  t h a t  w i l l  i n c r e a s i n g l y  c i r c u m s c r i b e  t h e  a b i l i t y  t o  
employ computer technology,  and de t e rmine  t h e  p l a c e  of A u s t r a l i a  
i n  t h e  a l t e r e d  wor ld  e n v i r o n m e n t  b e i n g  produced  by t h e  c u r r e n t  
quantum jump i n  i n d u s t r i a l  p r o d u c t i v i t y  now b e i n g  g r a s p e d  i n  
o t h e r  coun t r i e s .  
T h e r e  i s  a  c r u c i a l  need t o  t r a i n  e n g i n e e r s  t o  i d e n t i f y  t h e  
numerous o p p o r t u n i t i e s  which a r e  a r i s i n g  d a i l y  a s  more and more 
f i e l d s  converge and ove r l ap ,  and t h e  i n fo rma t ion  t o o l s  t o  g r a s p  
t h e s e  o p p o r t u n i t i e s  improve. A heavy emphasis  on problem so lv ing  
a t  a  h igh t e c h n i c a l  l e v e l  w i l l  become more and more t h e  prov ince  
o f  t h e  few r a t h e r  t h a n  t h e  many. 
The e n g i n e e r  h a s  a l w a y s  been  - p e r f o r c e  - a  u s e r  o f  t h e  r e s u l t s  
o f  many f i e l d s :  he  ( o r  s h e )  i s  now on a  t r e a d m i l l  o f  a  p e r s o n a l  
n e e d  t o  become  a  " m u l t i p l e  s p e c i a l i s t " ,  r a t h e r  t h a n  a  
" m u l t i d i s c i p l i n a r y "  l i a s o n  man i n  t h e  des ign  and implementat ion 
p r o c e s s .  T h i s  w i l l  b e  t h e  g r e a t e s t  i m p a c t  on e n g i n e e r i n g  o f  
compu te r  t e c h n o l o g y  advances :  n o t  t h e  s i m p l e  ( even  d r a m a t i c )  
p r o d u c t i v i t y  g a i n s  o f  CAD/CAM and f l e x i b l e  manufacturing.  These 
w i l l  bu t  b r ing  t h e  t o o l s  t o  hand. 
They must be appl ied  c r e a t i v e l y .  
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6. SLIDES 
A )  S l i d e  1: COMPUTER TECHNOLOGY CHANGES ON COMMUNICATIONS 
- packet  swi tched networks as highways 
- t h e  market  s i z e  is r a p i d l y  becoming g l o b a l  i n  scope 
- computer conferenc ing  i s  a  q u a l i t a t i v e  improvement 
- l o c a t i o n  is  l e s s  o f  a bar t o  market  p a r t i c i p a t i o n  
B) S l i d e  2: COMPUTER TECHNOLOGY AND SKILLS TRANSFER 
- t h e  i n f l u e n c e  o f  s t r u c t u r e d  languages  
- t h e  a r r i v a l  o f  small s c a l e  Exper t  Systems t o o l s  
- Microplato  and d i s t r i b u t e d  Computer Aided I n s t r u c t i o n  
- time l a g s  i n  technology t r a n s f e r  of  3 y r s  widens 
t h e  compe t i t i ve  market  i n c r e a s i n g l y  t o  t h e  developing 
world 
C )  S l i d e  3:  ENGINEERING EDUCATION AND COMPUTER TECHNOLOGY 
- a p p l i c a t i o n  packages a r e  i n c r e a s i n g  i n  i n t e l l i g e n c e  
- t h e  r a t e  of  change is a c c e l e r a t i n g  
- a t t i t u d e s  of eng inee r ing  s t u d e n t s  have n o t  been 
well s t r u c t u r e d  t o  a c c e p t  r a p i d  innova t ion  
- in format ion  s e a r c h ,  a c q u i s i t i o n  and a p p l i c a t i o n  is 
a d i s t i n c t i v e ,  t r a i n a b l e  s k i l l  
- adap t ive  , m u l t i s p e c i a l i s t s  may be t h e  o n l y  ones  
a b l e  t o  main ta in  a  s i n g l e  c a r e e r  pa th  before  t h e  
decade is o u t .  
D )  S l i d e  4: TOOLS AND MARKETS 
THE TOOLS ARE TO HAND - THE MARKETS ARE ACCESSIBLE 
W i l l  w e  r e a c t  t o  t h e  s o c i a l  and economic environment f a s t  enough? 
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1. INTRODUCTION 
During the author's SERC Visiting Fellowship, a seminar was given 
in the ITS on 17th November 1982, entitled: "Tools of the trade: 
the position of the microcomputer in IT impacts. " 
This seminar was in two parts; the first covered the key role for 
microcomputers as devices for accessing IT facilities, and the 
second gave details of microcomputer performance. This TN 
provides, in section 2, the slides used for the first part, and, 
in section 3, notes and a reference for the second part. 
2. PERSONAL COMPUTERS AND COMMUNICATIONS 
Viewgraphs of the first half of this seminar are given at (A-D). 
A) Conununication devices and information technology 
1)Personal computer users are a self selected avant 
guard for Information Technology impacts on 
individual behaviour. 
2) Once personal computer users become experienced, a 
strong demand for computer aided communication arises. 
3) This has led to Remote Bulletin Boards and program 
transfer services as well as public networks. 
4) Computer aided two-way communications are a key area 
in assessing the impacts of Information Technology. 
................................................................. 
B) Access devices for remote computer communications 
1) TeleText reception 
2) ViewData for interaction (uses 1200/75 half duplex 
modems) 
3)Simple printing terminals with modems/acoustic 
couplers 
$)Glass teletypes with modems/ couplers (NO local 
records after screen has been displayed) 
5) Personal computers with local memory, processing 
power, printtng and REMOVABLE magnetic file storage 
media. 
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c )  Personal computers as multifunction communication devices 
1) As part of a Local Network 
2) As a ViewData terminal 
3 )  As an editing input terminal for ViewData 
4) As an automatic message reception device (vide: 
Telex) . 
5) As a smart te;minal 
6) As a local computer 
7) As a local printing/ plotting station 
8) As a local data entry station (bitpaas, digitising, 
analogue devices, data logging, local monitoring) 
D Applications of personal computers in asychronous and 
synchronous communication 
1) - Text processing 
---this accounts for 66%-75% of small computer time 
---wordprocessingis an input deviceforElectronic mail 
---storage of text is a key part of program development 
2) Intelligent communication 
---clock timers and autodial modems provide the ability 
to send and receive messages, or establish remote 
access to a system without further intervention. 
---storage of the results of on-line data base searches 
becomes normal. 
---similarly for ViewData retrieval 
3 )  Local processing 
---data acquisition and reduction before uplink to major 
systems. 
---local use of programs developed: significant power 
is already available. 
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3, MICROCOMPUTER COMPUTING PERFORMANCE 
The second half of this seminar covered an extensive series of 
benchmark tests of numerous small and large computers and 
language implementations. The implications for portability of 
software, of overall effectiveness for specific applications of 
small and large machines were covered, and the gains in problem 
solving performance to be had by adding an Arithmetic Processor 
chip in support of an 8-bit CPU were given close attention. For 
details, see Wigan (1982). - 
The overall conclusion of the report cited is that major tasks 
can be carried out on 8-bit systems, and that the performance of 
APU supported 8-bit systems generally exceeds that of almost all 
16 bit systems presently available, as long as 32 bit precision 
is sufficient for the application in hand. 
The other - major - conclusion is that the philosophy of 
manintaining software unchanged and accelerating the hardware to 
suit problem application and budget is not only desirable but 
practical. The examples of EBASIC, Structured Algol, and the UCSD 
P-system were illustrated in specific detail with performance 
results on small standard problems. 
The results confirm that a P-system based approach to software 
can be made a workable basis for machine independence over quite 
a wide range of performance levels, within the limitations of the 
p-system architecture itself. 
3.1 REFERENCE 
WIGAN, M.R. (1982). BASIC, FORTRAN, S-ALGOL AND Pascal benchmarks 
on microcomputers, including the effects of floating point 
processor support. Proc.  at, Conf. Microcomputing, MI'CSIG, 
- - - 
Australian Computing Society, Canberra, ACT (28Fp). 
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1. INTRODUCTION 
The University of Leeds has a direct connection to national and 
international packet switched data communications services 
through British Telecom's Packet Switchstream (PSS) network. (For 
the meaning of the term 'packet switched', see p2.) The PRIME 750 
computer accessible on the TAC (Terminal Access Controller) 
service on the campus has a direct connection with PSS. 
This note covers the means of using this system and the 
supporting software, and gives specific background on a number of 
the electronic communications systems which have been used at 
Leeds as part of a Science and Engineering Research Council 
(SERC) Fellowship held by the author. 
The means used for international communications by computer are 
to use either a telephone line and a modem or a packet switched 
network. The conventional modem works by converting the 
characters transmitted from the computer into two tones of sound, 
which are then decoded at the other end back into characters. An 
ordinary telephone line is used, and the usual rate of 
transmission is 300 baud (about 30 characters per second). It is 
possible to use 1200 baud with some modems, but the acoustic 
couplers most commonly available (e-g. built into Texas Silent 
700 series portable terminals) are almost invariably set to 300 
baud. Improvements in communication quality can often be obtained 
by using a directly connected modem, without relying on the 
telephone handset and an acoustic coupler. Such modems are often 
more expensive, and in many countries are only available from the 
public telephony/telegraphy (PTT) service of that country. 
The pressure from users, particularly of personal microcomputers, 
has caused a steady shift in position of the PTTs in several 
countries, and a general move towards deregulation has begun to 
open up the communications market in UK and in Australia. 
Recently the largest bulk market consumer electronics and 
component supplies chain in Australia (Dick Smith Electronics) 
released a 300 baud direct connect modem with full Telecom 
approval. This first direct connect modem on the Australian 
market costs $169 (under 100 pounds) retail including all sales 
taxes. An even cheaper Prestel adaptor [i-e. 1200/75 baud] for 
the Sinclair 2x81 was retailing in the UK at 49 pounds from Lion 
Computers, by December 1982. 
There are numerous computPr services which offer 300 baud 
telephone dial up access accounts to users, and Dick Smith 
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Electronics offers an electronic mail shopping service in 
conjunction with Bankcard in Australia. There are larger networks 
linked by dedicated lines, so that users can access their 
services by means of a telephone call to the closest access 
point. The Open University in the UK offers such a service, and 
is conducting trials of an electronic mail service with the UK 
arm of an international computer operating system special 
interest user group (USUS-UCSD P Systems user group) through such 
dial-up access points. 
This means of access is far from satisfactory for many purposes, 
and a number of common carrier data communications services have 
grown up. The best known of such international carriers are 
TeleNet and TymNet. These services offer numerous dial up access 
ports all around the world, and thereby link together local users 
and remote computer services. Their charges are usually much 
cheaper than those levied by PTTs for telephone lines over such 
distances. 
This saving in cost comes from the means by which the common 
carrier data services transfer their data. They do it by means of 
the technique of breaking up the data into a series of packets of 
information, encapsulated in full information about the routing , 
content, and coding of the data in the packet. This enables the 
common carrier services to pack a great deal of information into 
the available bandwidth of the communications links available to 
them. 
A number of international data services (such as DIALOG, SOURCE, 
ORBIT etc) have been built up using these networks as carriers. 
Once the networks cross borders, problems arise and PTTs tend to 
wish to operate their own packet switched networks. A series of 
increasingly compatible standards have been developed under the 
aegis of the IS0 (International Standards Association), of ten 
referred to under the generic title of "X25". This standard is 
actually a family of standards for communication at a large 
number of layers. The degrees of freedom still left in the 
communication protocols actually in use by different networks CAN 
still give rise to some problems in practice, and the various 
levels of the IS0 7-layer protocol still have a number of 
agreements to be reached. Tanenbaum (1981) provides an effective 
specification in an accessible format on the IS0 model and its 
implications. The highest levels in the IS0 protocol are being 
addressed by a group of nations under the EEC-sponsored GLIM (Get 
Interconnected Local Text Systems) program (Sztajnkrycer and 
Karmouch, 1982) for linking heterogeneous computer based message 
systems. 
An increasing number of such national networks are now operating, 
and offer very high data rate lines for intercomputer 
communications. The North West Universities Computer Group in the 
UK makes heavy use of 48kbit lines from the BT data service for 
example,and nearlyhalf ofthe Universities in the group are now 
connected to the BT PSS general packet switched data network 
service . - .  
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One of these computers is the Leeds University PRIME 750. This 
is connected directly to the PSS system with software designed to 
make the PRIME look exactly like a node of the TeleNet network. 
This computer can be used to communicate with other systems 
in the UK, Europe, across the world, and the details required to 
do this, and the specifications of a number of communications 
services in use from ITS by this means are now covered. 
2. ADDRESSES ON THE DIGITAL NETWORK SYSTEM 
Setting up an initial connection between two computer systems 
through the network of digital networks requires a substantial 
amount of information from the the remote site. This is not only 
the necessary network identification codes and addresses, but 
also a number of other details such as the various known reliable 
routes through the interconnected systems which have been found 
to work to that site to date. There are different site 
identifiers on different networks, and as there are still quite a 
number of minor (but sometimes crucial) differences in the 
implementation of default options between different systems, it 
is of material assistance to the computer centre to have as much 
information on these questions as possible when asked to set up 
the connection initially. 
Anyone wishing to use a service at a remote site must obtain 
authorisation to do so, a username, password and an account 
number. When making these arrangements a manual for the service 
in question is required, and it is also helpful to request any 
available information about the communications software and 
settings used by the remote site. 
The terms required to obtain addresses are not uniform, but can 
be expressed in the following UK BT-specified pattern. 
The Network User Identifier (NUI), is an identification which is 
required for a user who is NOT directly connected to a PSS 
System, and who enters PSS through a BT public access point 
(referred to as a PAD - a Packet Assembler and Dissassembler) via 
a dial up or leased line to use to gain access to PSS. 
For any system which resides on the network as a node on PSS, 
there is a unique address, the Network User Address (NUA). The 
NUA is the identity by which other users can identify and direct 
packets toyour system, and is thecode against which charges are 
levied by BT. Most systems with direct PSS access install some 
additional protection for user identification to ensure that only 
authorised users are able to access PSS services and thus incur a 
charge against the site NUA. (This is of course a local 
replacement for the NU1 required by BT for users accessing the 
service through a BT pad from a telephone line.) For a connection 
to be made through PSS after the NU1 has been accepted, a long 
string of identifying digits is required. This is made up from 
two components. The first iSthe Data Network Identification Code 
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(DNIC), which specifies the network to which the system is 
connected. This may be a national network (e.g. Austria has a 
DNIC of 232 and the BT PSS network has a DNIC of 2342), or an 
international common carrier network (e-g. TeleNet has a DNIC of 
3110). A system can reside on more than one network. This 
numbering scheme is referred to as the X131 proposal of the 
Consultative Committee on International Telephony and Telegraphy 
(CCITT), and this and other points of this nature are fully 
described in Tanenbaum (1981), to which the reader is referred 
for further details on the CCITT proposals. 
The other half of the address is the Network User Address (NUA). 
This is the most important item of information to obtain, and 
uniquely identifies the computer concerned. This code is needed 
whether access is via dial up line to a network service or if a 
direct connection to a packet switched network is available. For 
example, once a connection has been made to TeleNet, TeleNet will 
expect a response to a prompt of "@'I of a string of the form 
"C201025". This string is a "C" followed by the Network User 
Address on TeleNet of the Perkin-Elmer 30/32 at the New Jersey 
Institute of Technology which runs the EIES Computer Conferencing 
system. The Leeds University PRIME has an NUA of 53265165. 
Unfortunately, the combination of DNIC and NUA is not always 
enough to ensure a full connection. If the routing is through 
intermediate systems these systems may stop and request 
identification and passwords from a user trying to route through 
them. There are often ~ther, qualifying, strings of information 
which have to be appended to the network address to permit a 
final connection to be made. This is particularly the case for 
the systems reached only through the TymNet system: Lockheed 
DIALOG is a typical case where such additional information is 
essential. 
It is not clear who is responsible, or even who is able to 
advise, on routings which involve several systems and especially 
when the additional strings prove to be needed. It should 
therefore be understood that even if all of the information 
required appears to be available, that it may still be impossible 
to make the connection work. It is for this reason that the 
fullest possible connection information should be requested in 
the manner described, as itallhelpstoenable computer staff to 
set up a connection. Once set up, the reliability of such packet 
switched connections is excellent. They are also substantially 
cheaper than anything other than a local telephone connection in 
conjunction with a modem for direct dialup access to the remote 
system. The full advantages arise when international links are 
needed. 
British Telecom have a limited on line assistance file to PSS 
(HOSTESS), under the NUA of A21920101013. This contains DNICs and 
NUA settings for a number of services. Some details of that 
service are noted in section 5.10. 
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3. USE OF DIGITAL NETWORK COMMUNICATIONS VIA THE LEEDS PRIME 750 
The details of the connection information needed by computer 
services to set up a connection are - mercifully - disguised from 
the PRIME user at Leeds University by a program by C. Boulton 
called CALL. 
This program uses mnemonic names to access a file containing all 
of the details established as required for a successful 
connection, through as many networks and stages as has proved be 
be neccessary. It is invoked by typing /CALL <name> where <name> 
is specified for each facility in section 5. 
The names described in this note and now accessible by /CALL are: 
TELEMAIL 
SOURCE 
EIES 
SSDA 
MERIT 
POST (LEEDS UNIVERSITY) 
IIASA 
BTGOLD 
Other facilities described in this note are: 
MATRIX 
OUMAIL 
COMPUSERVE 
INFOMEDIA 
and others which one might come across but for which details are 
not included in this edition are: 
HUB 
CON 
KOMEX 
In brief, these services are: 
-TeleMail: Electronic mail offerred by GTE-TeleNet 
-Source: Information utility offerred by STC Ltd (Readers Digest) 
-EIES : Computer conferencing system offerred by NJIT,USA 
-SSDA: A simple direct access to Essex University via PSS 
-MERIT: Access to CONFER I1 at Wayne State on the Michigan net 
-BLEND: Access to Infomedia's NOTEBOOK system by British Library 
-1IASA: Access toTeleCtr conferencing SystematIIASA, Austria 
-BT GOLD: BT's Electronic mail service ,licenced from DIALCOM 
-MATRIX:Conferencing system promoted for DEC 20 etc. installation 
-0UMail:Electronic mail service offerred by Open University DEC2O 
-CompUServe: Information utility, once called MICRONET. Ohio,USA 
-POST: A Leeds University utility, access to PRIME PSS PAD 
-COM: the teleconferencing service based on the Swedish Centre QZ 
-1NFOMEDIA: an added value service offerred as result of PLANET. 
-KOMEX: anextensivelyused German system f romtheBonnGMD Centre 
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The Leeds University Library makes regular use of several 
services for information retrieval through /CALL: 
BLAISE 
DIALOG 
SDC ORBIT 
DATASTAR 
DIALTECH 
Naturally, the passwords and user identifiers are held only by 
the library, but typing /CALL DIALOG would place you at the point 
where DIALOG was expecting a username to be typed in. (Note: if 
this is done, the CALL may be aborted by typing an "at" symbol 
(and return); the system then gives an "atn prompt, to which one 
types "D", for disconnect; or, if this does not work, "Q" for 
quit.) 
The CALL program also contains an authorisation procedure for 
particular users to be connected to particular services. This is 
a local replacement for the NU1 PSS access control facilities. 
The Australian OTC MIDAS network facilities provide direct 
routings through TymNet to the required host system. The OTC sets 
up the full access procedures on their own node computer, and 
provides a unique identifier and password for each account and 
each host. The operation is then reduced to a simple login task. 
3.1 Specific systems --- in use for communications investigations. 
Several names of systems have been given above, each of which 
offer services relevant to the ITS program of research. Section 5 
of this note is a series of specification sheets of the nature of 
some of these services, with special reference to electronic mail 
and computer conferencing facilities. 
Further details of the information retrieval. services usually 
accessed by the Library are covered in another note on 
"Information systems and the transport researcher" (Wigan, 1983). 
4. REFERENCES 
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interconnecting heterogeneous CBMSs in the GILT project. IN 
NAFFAH,N. [Ed.] Office Information Systems, North Holland, 
Amsterdam, Netherlands. pp 317-337. 
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5. SPECIFIC DATA NETWORK FACILITIES ACCESSIBLE UNDER PACKET 
SWITCHING SERVICES. 
5.1 SSDA (ESRC Social Science Data Archive) 
"CALL" NAME: SSDA 
PROVIDER : Essex university 
HOST SYSTEM: Essex University DEC-10 
NETWORK: PSS (UK) 
SPECIFICATION: This relies on a notepad program on the Essex DEC- 
10 to provide a one-way electronic message service solely to the 
members of the Social Science Data Archive. Only messages TO the 
Archive may be left. 
FACILITIES: Message deposition to SSDA Archive staff only. No 
provision for responses to such messages. 
SPECIAL NOTES: Access details given in the Data Archive Bulletin 
Number 23, September 1982. 
ACCESS: (Austral ia) : MIDAS routing to PSS available. Individual 
routing codes provided on demand within Australia by OTC. 
ACCESS:(UK): Via PSS network DNIC 2342 : NUA 20641141 
Via telephone 300 baud line on 0206-864534 
REFERENCE: SSDA (1982) SSRC Data Archive Bulletin NO. 
23, pll. SSDA, Essex University. UK. 
DETAILS: Essex comes up with a prompt of : PSS(3) CMD > 
respond with : set ho 1 
back comes :NODE ON LINE.. 
type : .log 1762,1762 
back comes : JOB XX.. ..at ESSEX.. 
PASSWORD : 
respond with : survey 
back comes : MESSAGE OF THE DAY 
respond with : .r memo 
back comes : TO: 
respond with : survey archive 
back comes : FROM: 
respond with : <your name+address> 
back comes : SUBJECT: 
respond with : <your message> 
to end it :s Control-c 
: .k/f 
: set ho 3 
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5.2 TELEMAIL (GTE Telenet) 
"CALL" NAME: TELEMAIL 
PROVIDER : GTE TeleNet, Vienna, Virginia, USA. 
HOST SYSTEM: GTE TeleNet 
NETWORK: TeleNet (International) 
SPECIFICATION:T~~S is a fully implemented electronic mail 
system, with local storage and a very large number of access 
points and of users. TeleMail is the electronic mail service 
operated by TeleNet, the international common carrier packet 
switched data service. 
FACILITIES: TeleMail supports individual mailing, mailing 
list, bulletin board, editing and secure distribution systems. It 
does NOT include a synchronous "Chat" facility, nor does it offer 
live interaction with helpers online. See Fig. 1 for commands. 
SPECIAL NOTES: The normal monthly charge for a Telemail mailbox 
is $25US, inconjunction with anhourly connect charge and a few 
cents a message. This mailbox fee is not applicable to members of 
the UCSD P-Systems User Group, which offers a mailbox to members 
at no additional charge, as a specialised information exchange 
service. 
ACCESS: (Australia) : MIDAS routing to GTE TeleNet, then respond 
to the " @ "  prompt with "212141". 
ACCESS: (U.K.) : IPSS routing is to DNIC 3110, NUA 2020014100 
COMMENTS: TeleMail has proved to be a highly effective means of 
communication between UK, Australia and the USA. USUS has a large 
number of professional users accessing TeleMail on their own 
account as personal users of electronic mail, which is also used 
for debates on UCSD matters and for the collation of Newsletter 
articles. 
USEFUL ID CODES: MWigan - the author at ARRB, and ITS. 
MHarper -the Vice Chairman of USUS UK-PRG, Oxford. 
SQuinn - Librarian at ARRB, contact for ARRB. 
ADMIN - KShillington of TeleSoft in this role . 
JBondy - USUS Software library coordinator 
ATate - USUS Chairman, Edinburgh University C.C. 
HKirby- AssistantDirector, ITS,Leeds Univ.UK. 
KCox - Canberra CAE. 
WBonham - SAGE Computers Liason with USUS 
SOFTECH - SofTech Microsystems Liason with USUS 
TWoteki - Membership Secretary USUS, 814 D St 
Washington DC 20002,USA. 
REFERENCES: SMITH, D.E. (1930) TELEMAIL Reference manual. Vol I. 
The basics. GTE TeleNet, Vienna, Va., USA. (120pp). 
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5.3 SOURCEMAIL and PARTICIPATE (SOURCE) 
"CALL' NAME : SOURCE10 
PROVIDER: Source Telecomputing Co., MacLean, Virginia, USA 
HOST SYSTEM: Multiple PRIME computers at STC. 
NETWORK: TeleNet. TymNet available, but no succesful connection. 
SPECIFICATION: Probably the largest common user broad function 
information utility. Now owned by Readers Digest. Recently grew 
to such a scale that STC has moved from DIALCOM's system to their 
own computer complex. Supports users in many countries, using 
credit card billings. 
FACILITIES: Messaging, mailing list and data file filing, 
bulletin boards, gateway to shopping, stockbroking and other 
services. general computing facilities, common carrier for added 
value information providers. Of special interest as a host to 
PARTICIPATE, a powerful conferencing and interest networking 
system licenced to DIALCOM and STC by Participation Systems Inc. 
Draws heavily from the TOPICS system developed on EIES at New 
Jersey. (PSI is "700" on EIES). See Fig. 2 for commands. 
SPECIAL NOTES: This system claims to have over 28,000 members 
world wide and adopts an agressive marketing policy. Its main 
competitors are CompuServe (which does not operate outside the 
US), and I.P. Sharp. Used by suppliers and purchasers of software 
and hardware products as a trading medium. 
ACCESS: (Australia): TeleNet via MIDAS, then NUA of 30124. 
TymNet via MIDAS direct to STC. 
ACCESS : (UK) : TeleNet DNIC 3110, NUA 30124. 
TymNet connections unsuccessful via PSS. 
NOTES : This large user community has now reached a size 
sufficient to sustain direct marketing review. Access to specific 
data sources is given priority by potential users, in preference 
to messaging services. 
USEFUL ID'S : TCY396 - W. Bolton, Software Tools RBBS, Sydney. 
STC3160 - M. Wigan. 
STC304 - Direct marketing Manager, STC, MacLean. 
STC301 - User and PR Manager, statistics of ops. 
TCA175 - PARTICIPATE specialist, STC, MacLean. 
STF004 - PSI Inc. 
REFERENCES : STC (1982). SOURCE Users manual. STC, MacLean, Va. 
USA. (Unpaginated) . 
PSI (1982) PARTICIPATE Users manual. PSI, Boston, 
Mass., USA. (Unpaginated) . 
-. . 
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5.4 EXES {ELECTRONIC INFORMATION EXCHANGE SERVICE) (New Jersey 
Institute of Technology) 
"CALL" NAME: EIES 
PROVIDER: Computer aided communications centre, New Jersey 
Institute of Technology, NJ.,USA. 
HOST SYSTEM: Perkin - Elmer 30/32 
NETWORKS : TeleNet, UNINET 
SPECIFICATION: One of the first of ,the computer conferencing 
systems. Provides electronic mail, computer conferencing, 
interactive subsystem development and user interface 
customisation and monitoring services. Heavily supported at the 
development stage by the US National Science Foundation, up to 
1980. Now operating effectively on user fees alone. Extensively 
used as a research tool in education, and as a vehicle for 
standards and other groups to execute practical tasks. 
FACILITIES: As this system is one of the most heavily used 
conferencing systems, and has an extremely large battery of 
development, monitoring and support tools, EIES has a huge 
inventory of facilities. There are over 1000 individual commands, 
accessible from any point and at any level in the use of EIES, 
and a complete user-interface customisation and interactive 
development application language. Significant minor points 
include the acknowledgement of the receipt of all communications, 
and an on line directory giving background details of the 
participants, available for free text searching. See Fig. 3. 
SPECIAL NOTES: Hiltz , Kerr and Turoff have carried out extensive 
work on the EVALUATION of computer aided communication using EIES 
itself. As EIE5 has been used a great deal for application tasks 
for outside bodies, this is a unique resource in that 
sociological and psychological assessment tools are in continual 
use. The friendliness to the users is exemplified by the 
availability of on-line personal aid, and a direct "chat" style 
of communication. It must also be conceded that the system is not 
always very user-friendly, and many facilities are hard to use. I 
ACCESS: (Austra1ia):MIDAS routing toTeleMail,C201025at prompt 
ACCESS : (UK) : Via PSS network, the DNIC of TeleNet is 3110, 
and the NUA for EIES is 201025 
RERERENCES: KERR, E., TUROFF, M., JOHNSON-LENZ, P&T. (1982). 
Users Manual for the Electronic Information Exchange 
System. Computerised Conference and Communications 
Center, New Jersey Institute of Technology, 323 High 
St, Newark, N.J.,USA. (80pp). 
HILTZ, S.R. and TUROFF, M. (1978). The network 
nation. ~ddisoii-~esley, London. (528pp.) 
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5.5 TELECENTER (IIASA) 
"CALLn NAME : 
PROVIDER: International Institute for Applied Systems 
Analysis, Schloss Laxenburg, Vienna, Austria. 
HOST SYSTEM: PDP 11/70 UNIX 
NETWORK: TymNe t 
SPECIFICATION: - A full computer conferencing system modelled 
loosely on EIES. The whole system is a series of UNIX "C-Shell" 
small routines, leading to a swiftly modified system. 
FACILITIES: Supports messaging, conferences, acknowledgement of 
receipt of communications . No directory files are explicitly 
supported by the system, but the moderator concept is 
implemented. 
SPECIAL NOTES: This system is in use within IIASA by about 25 
scientists, and by a similar number in the USA, to maintain 
collaboration and contact in paper production and continuing 
work. 
ACCESS: (Australia): MIDAS system can access TymNet. The DNIC for 
Austria is 232, and the NUA is 2. DATEXP (the West German 
Network) also has an X25 link through the Austrian Radio X25 
network to IIASA. 
ACCESS: (UK): Not yet confirmed 
REFERENCE: LATHROP, C.L. and PEARSON, M.L. (1981). TELECTR Users 
Manual. IIASA, 2361 Laxenburg, Austria. (48pp.I 
DETAILS: Access via TymNet not established as yet from UK. The 
IIASA TPA-70 Gateway permits redirection to a range of different 
hosts through the TPA70 access control computer at Laxenburg. An 
initial response code of 4565 is used to access the PDP 1/70 
hosting TELECTR. Other codes, accessible from the user monitor, 
include 4560 for the 9.6kb terminal line to Moscow, 4564 for the 
Nord in Budapest on the Hungarian Academic Network, 4535 for the 
IASA VAX 11/780, 4255 for the X25 link to the IBM 3031 in Sofia, 
and 4569 for access to the user monitor itself. The TYMNET access 
is usually provided with a direct log on to the PDP 11/70 host 
for TeleCenter software. 
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5.6 CONFER I1 / MERIT (Wayne State University) 
"CALL" NAME: MERIT 
PROVIDER: Wayne State University, Michigan, USA. 
HOST SYSTEMS: IBM 3000 Series 
NETWORK: TeleNet plus MERIT routing 
SPECIFICATION: A user utility system designed specifically for 
minute and draft development and agreement. 
FACILITIES: CONFER I1 has been designed to facilitate annotation 
of documents under discussion as a means of accellerating 
agreement on written materials. The system is offerred on the 
MERIT network as a product, to be used in conjunction with the 
messaging and other systems already available on this network, 
and has not as yet been subjected to similar sociometric 
asessments as EIES. The monitor function is therefore less fully 
developed at this stage. 
SPECIAL NOTES: CONFER (hosted at Wayne State University on the 
MERIT network on the Michigan Terminal System) is currently the 
subject of an experiment by the US Transportation Research Board 
in using electronic mail for aiding the work of one of the TRB 
committees. The Committee on Traffic Records has two tasks in 
hand for the period June 82-83. 
1) Classification of vehicles 
2) Exposure measures 
ACCESS: (Australia): MIDAS to TeleNet, then 31362 after the " @ "  
prompt . 
ACCESS: (UK): DNIC 3110, NUA 31362 
DETAILS: The use of this routing will bring up the MERIT network 
with a request for the selection of a host system on that 
network. The response of "WU" will select Wayne State, where 
CONFER I1 is hosted. 
TN 104.1 / Chapter 5 of WP 169 
5.7 BT GOLD (British Telecom) 
"CALL" NAME: BTGOLD 
PROVIDER: British Telecom 
HOST SYSTEMS: PRIME 750 
NETWORK: PSS 
SPECIFICATION: DIALCOM's electronic mail system with national and 
international coverage. 
FACILITIES: Specifically a MAIL system 
SPECIAL NOTES: This service is operated in the UK by a company 
under contract to BT to suppy and market this service from UK to 
Europe as a whole. A link to BT Public Data Service is due for 
late 1982. 
ACCESS: (UK) : DNIC n/a NUA 219201004 
ACCESS: (Austra1ia):Direct PSS access through OTC MIDAS link, to 
DNIC of 234, NUA of 219201004 
DETAILS: The pricing structure accounts for international 
transfers. 
CONTACT: R Oliphant, Telecom Gold Ltd, Automated Office Services, 
42 Weston St, London SE1 3QD, UK. (Tel: 01 403 6777) 
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5.8 OUMAIL and OPTEL (Open University) 
"CALL" NAME: Not yet available 
PROVIDER : Open University 
HOST SYSTEMS: DEC 20 
NETWORK: OU multiplexed linked line system 
SPECIFICATION: OUMAIL is a full electronic mail system, under 
beta test trials with the UCSD p -systems user group before 
public or general OU student access is provided. OPTEL is a 
Prestel compatible system with page creatinn facilities, and able 
to carry CYCLOPS (as is BT Prestel). 
FACILITIES: Electronic mail on OUMAIL, keyword searching and IP 
facilities on OPTEL. 
SPECIAL NOTES: OPTEL and OUMAIL are both (at present) free 
frames. OPTEL is to be used to connect the administration of the 
13 OU regional offices (See figure 4). 
. ACCESS: (UK): NUA 23412301161 (for London DEC 20). The sender 
should set up his system to forward packets on short time-out and 
on receipt of any control character. Before logging in to run 
OUMAIL, type TER HALF to ensure the DEC 20 expects to be accessed 
by a half-duplex system. 
or: Direct modem link to OU network. 
-
300 baud 01-794-0611 to OUMAIL on London DEC 20 
1200/75 01-435-9871 II 
I, 
(5351) 
1200/1200 01-794-1980 
ACCESS: Australia: Not yet available. 
CONTACT: Dr P.D. Bacsich, Cyclops Research and Development Group, 
Faculty of Technology, Open University, Walton Hall, Milton 
Keynes, MK7 6AA. (Tel: Milton Keynes 652070.) 
REFERENCE: OPTEL USER GUIDE. (1983). Faculty - of Technology, The 
Open University. Milton Keynes. 
-
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5.9 POST (Leeds University) 
CALL "NAME" : Not applicable 
PROVIDER : University of Leeds Computing Services 
HOST : PRIME 750 , running under PRIMOS 19. 
FACILITIES: A primitive electronic mail system restricted 
to the PRIME, for sending messages or files to other users. 
ACCESS: (Australia): Direct MIDAS routing through TYMNET to PSS, 
then provide DNIC 2342, NUA 53265165 at ";" prompt. 
CONTACT: M. Eggleston 
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5.10 PSS AND PRESTEL INTERNATIONAL SERVICES (British Telecom) 
For an information service about PSS, contact: 
"CALL" NAME : HOSTESS 
The Prestel ViewData service is accessible from throughout the 
world via linked packet switched networks. This makes the 
electronic mail and other services on Prestel and Prestel Closed 
User Groups accessible worldwide. The MICRONET 800 mass access 
service for personal computer owners shows signs of becoming the 
largest user of this service following its launch in January 
1983. 
The general Prestel access number is: A2 3411 002002000 
for worldwide access to PSS at 1200/1200 baud (1200/75 baud) 
TeleNet access (from USA/Canada) is A3 11 061700059 
- again, at 1200/1200 baud (1200/75 baud) 
EuroNet access number is 2 234306601 
TN 104.1 / Chapter 5 of WP 169 
5.11 MAIL (ACI) 
"CALL' NAME: Not available. 
PROVIDER : ACI Computing Services 
HOST SYSTEM: HP30OO 
NETWORK: AUSSINET, a private network operated by ACI 
Computing Services 
SPECIFICATION: The product is the HP Mail system, usually 
offerred on HP3000 systems. It is very user-friendly, and 
requires little or no references to manuals by the most 
unsophisticated user capable of dialling up the necessary number 
and activating a modem or acoustic coupler. The management of the 
Files are by InTray/OutTray concepts, which are found by most 
users to be a natural and easily assimilated system. The 
similarities with the APPLE LISA user interface bear noting. 
FACILITIES: This service is now in use within Australia in 
conjunction with the AUSSINET document database search and 
retrieval services offerred by ACI on their private network. 
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5.12 MAILBOX (IP Sharp) 
"CALL" NAME: Not available 
PROVIDER: IP Sharp 
HOST SYSTEM: 
NETWORK : Telex, PSS 
FACILITIES: The MailBox System relies on central processing at 
the Toronto offices of IP Sharp (the international APL 
timesharing and numerical mass data base access service 
specialists). 
ACCESS: The network is accessed locally by dial up lines, and 
then passes through local data concentrators in each major node 
city, before onward transmission to Totonto via Sharps' own 
leased lines. 
Access to the Sharp network through Telex has been long 
established, and Packet switched access procedures are now also 
becoming available. 
COMMENTS: This system has perhaps the longest history of publicly 
available use at an International level, and is heavily used by 
Sharp themsleves. This is a characteristic of electronic mail 
systems, as the originators appear to have developed the systems 
from an internal need rather than to seek an external market. 
Electronic mail appears to be a user-driven service, requiring 
only user sophistication and access to systems and networks to 
become viable. 
REFERENCE: The nature and character of MAILBOX'S use are 
discussed by Goldsmith (1980). 
TN 104.1 / Chapter 5 of WP 169 
5.13 NOTEPAD (Infomedia) 
This service is offered by INFOMEDIA from San Bruno, California. 
The system operates on a DEC 20 under TOPS 10, a fairly standard 
choice for the early, academically oriented systems for computer 
aided conferencing. The network connection is to TYMNET, which 
generally makes life much more difficult in obtaining an initial 
DNIC/NUA/ connection due to the use of additional qualifying 
strings which can be extremely difficult to find out and validate 
ab initio. 
This is one of the services offering the whole package at a 
licence fee, and also offers both open access at about $60 US/hr 
connect time and $1000 US/user for the initial connection. It did 
not prove possible to obtain a connection to NotePad to assess 
the virtues or disadvantages, so the DNIC / NUA / Qualifier 
strings from UK are not quoted. 
It may be concluded from the early history of NotePad (Spangler 
and Vallee, 1978) (it originated with PLANET, one of the very 
earliest of the conferencing systems) that it is probably fairly 
functional, but also heavily machine dependent. Only the most 
recent systems have overcome the intimate link within the 
operating systems that seemed to be essential initially. 
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5.14 COM/PORTACOM (Swedish NDI) 
"CALLn NAME: Not available 
PROVIDER : Swedish National Defense Institute 
HOST SYSTEM: DEClO/DECZO (for COM). See below for PORTACOM. 
NETWORK: 
SPECIFICATION: The COM system is run on DEC 10 and 20 systems 
from the Swedish National Defense Institute (Palme, 1981: Palme, 
Arnborg, Enderin, Meyer andTholerus, 1981). The key feature of 
this system, which has gained a substantial market outside Sweden 
(notably in Germany), is that a portable version has been 
produced in Pascal, called PORTACOM (Palme, 1982a,b,c), which 
available for transfer to many other machines. About 5% of the 
code cannot be transferred to Pascal for this exercise. 
COMMENT: The COM system has been assessed in use to a degree 
(Palme, 1982d,e), and the authors are actively participating in 
the GILT (1982f) interconnection project for electronic mail and 
conferencing systems in Europe. 
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5.15 MATRIX/MTX (Cross) 
"CALL" NAME: Not available 
PROVIDER : Cross Information Systems 
HOST SYSTEM: DEC and others - see below 
NETWORK : Telenet 
SPECIFICATION: The MATRIX/MTX system is yet another system 
written for the DEC range of large computers. Unlike many of the 
others, Cross Information Systems (the authors, in Boulder, 
Colorado) offer direct connection via TeleNET. The rates are 
considerably more modest than those for the NOTEPAD services, and 
the leasing charges for the whole system are similarly modest in 
comparison. 
The whole system is coded inBASIC-PLUS-2, anunusal choice for a 
conferencing system. However this choice has enabled Cross to 
offer MTX under RSTS-5, VMS, RSX-11M,RSX-11M+,IAS and TOPS 20. 
The systemhas also been recoded into Pascal for transfer to IBM, 
DG, Prime, TI, HP and others. Cross claims to be able to provide 
MTX on any of these hosts in 120 days from an order. 
ACCESS: No arrangements could be made to access MTX from either 
UK or Australia, and so no comments can be offered on the 
connection routings or the operation character of the services 
provided. 
REFERENCES: Cross provides a series of brief notes specifying the 
system and its costs (Cross, 1982). 
ADDRESS: The Cross Information Company is located at 934 Pearl 
St-Suite B, Boulder, Colorado 80302, USA. Telephone 303/499-8888 
TN 104.1 / Chapter 5 of WP 169 
FIGURE 1: TELEMAIL'S COMMANDS AND OPTIONS 
Basic Commands 
ANSWER To reply directly to a message. 
!i!E Tosign off from Telemail. 
C-CEL To destroy a repeated or deferred-delivery 
messaae befwe time of deliverv. 
CHECK 
- TO access a bulletln board by name 
CHECK by Itself returns  yo^ to your own 
matlbox 
COMPOSE To prepare a message 
MECTORY To oolaln informatton aoout otner Tclemall 
users 
DISPLAY 
- To display the following infcr.nation: DATE, 
FILES. SEND COUNTER. TIME. USER 
CODE. 
EXIT - TO bypass the Action? prompt and return 
to Command? 
U E  TO store a message under a specified file 
name. 
EORWARD To send a received message to someone 
else. 
M B E R S  To display Telemail users of a hierarchy 
level or llst name. 
PASSKEYS To change your password andlor personal - 
ID. 
REMOVE 
- 
SAVE -
SEND 
UNPURGE 
- 
To completely erase a message. 
To display a received message. 
TO retrieve a message you were working 
on when a power failure or system outage 
occurred. 
To remove a messaQe from a file. 
TO Save a message by name tor later 
editing anolor sending. 
To receive a summary table of unread 
messages. 
To post a message for immediate delivery. 
TO retrieve a message purged within the 
last 24 hours. 
Editing Commands 
cx?Fy To duplicate lines of text in a new location. 
DELETE 
- To erase lines of text. 
EDIT TO create a new message; or. to retrieve 
a saved message. 
MODIFY TO makecharacter-bycharacter changes 
to individual lines. 
gUMBER To redefine line numbers. 
IRANSFER To move lines of text to a new location 
in a message. 
Editing Symbols 
. To delete thecharacter above the symbol. 
.. 
., To insert a space before the character 
above the symbol. 
I To delete the remainder of the line, be- 
ginning with the character abwe the 
symbol. 
+siring f To insert siring before the character above 
the opening symbol. 
siring To overlay the characters above string 
with the characters in string. 
Special Keys 
CONTROL H To delete a character. 
CONTROL W To delete a word. 
CONTROL X To delete a tine. 
CONTROL R To redisplay a line. 
CONTROLS TO StoPdiSplay. 
CONTROL 0 To resume display. 
BREAK TO interrupt output and return to Command? 
or Action? Prompt. 
Compose Options 
COMPOSE WCUMENTATION 
TO send comments on documentation to Telemaol 
Documentation Suoenlsor 
COMPOSE HOTLINE 
To report system problems to Telemail Customer 
Service and your ADMIN. 
COMPOSE UST 
To request creation or alteration of a user list from 
vour ADMIN. - 
COMPOSE SUGGESTIONS 
To suggest system enhancements to the Telemail 
Support Group. 
INSERT To add new lines of text within a message. Commands can be abbreviated by using only the under- LST To display the text of a messme with linedcharacters. 
- 
associated line numbers. 
Online Assistance 
:, ,,:>.,,,),-:! ?[RETURN) 
Gives you a list of all commands available on the system 
!w . 1': ?(RETURN] 
Gives YOU a list of available Actioncommands 
, ,, 7 XYX (RETURN) 
A QLCSI~O~  mark followed by a space ana a command name 
glves you a brlcf summary and ltst of wtions for that 
commanc 
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FIGURE 2: SOURCE'S COMMANDS AND OPTIONS 
The Source~ail ~~~i~~~~ Enter Text. (EnIeI Your ma-9'. You can add any 01 the -More-- (YOU can lare ihetoltowing options) iotlawing aption commands. each lyped on a line by i t x t l  
August 16,1982 Type .S u the laat line to send themessage.) Return or Enter TO read lhe message 
. 'o:.uil TO go 10 the main promp! 
Use !his brief guide in conjunction with Section Four 01 Displays HELP inslrucfions . A O  -dn To display entire message the u re i s  ~ m u a ~ .   any ot the commands and options CH,elp Diaplayr text l incl~ning header) remain unchmged. vau~ll lnd thal a number at tunslionr :L:$riy To Displays @he list at addre.rm N.-U To go lo Disposition? prompt 
are similar lo  the new Port program whish war released . D12.irplny SU Displsys the subject line NE-.rl TO go lo neil message bypass- la=! =~ring:thecommmd~lebyoumovobelweeninternal ;:SU..~~,~, N E ~  SUBJ Replace.Original fmg Dirmsifion? 
Prompt*. 1.3, examp1s. NEW SUBJ D eleie TO delete message lram mailbox 
.CC Account(s) Copier another account R E  .ply TO reply to render 
SourceMail's New Look number FO .ward account To toward 
Blind copicr another F ile To lilemesrsge in !he 
 he lirstchange you'ltnolicewill bethhp&mptt. S e a  'BC Acca"n'lrl 
acmun, number MAILUFD new options have been added.md the scule brackets< > 
~ s h s  AR tram an additional F i le  category TO tilemessage ins category ot indicale the standard abbreria~ians tor each option com- .AR AcCoun''s) 
addressee the MA~LUFO mand. For example: this is themain prompt i n  SourceMait: 
<.EX: .press Sends EXPRESS loall SA ve filename To raw  message (including 
<SXnd.<R>ead. <SC>an. <D>irplay. or <O>uil? addresses header) in a UFO isle 
 he addresl header has S I S O ~ K ~ K  tobe more .EX Accounl(rl Sends EXPRESS to that SA v e  IN filename Toappend message no a pre- 
compac1: addre- erirling UFD file 
.DA 20 OCT 82 Sends letter on me dale SA. ue TEXT To sereonly (he TEXT in a From: TCA123 --EXPRESS-- (221 lpecilled iilename UFO file On: 200CT 1982 AC 18:00 Copy: CC 
<.PA ... %sword xyz W,ll require a pesrward irom SA-ve TEXT IN To append TEXT to a pre- TO: TCA456 CC: TCAI89 
recipient lttename existing UFO tile Subiecl: MEETING ON FRIDAY <.LO..adliIename Adds pre-existing t ie to t e i ~  H .em TO display auactabje options 
--Mare-~ Of message UN..read T ~ p B ~ e f h e  m ssage in your 
<.SA we filename saver t en  ot message in a unread mail when you next use 
Sending Mai l  UFD lile P To refurn lo prev8ous prompt 
READ or SCAN. 
<.SA .re IN lilename = Saws text o l  message in 
>MAIL S pre+xirfing UFD tile 
<.03.uil : Cancell the message; goes OlrPosllion (All lhe above optlans are available here as 
TO: (Enler account numbers or mailing list rite names. 10 main prompt 
each reparaled by a space. YOU can also type one or <.S>end = Sends message RelurnlEnler To pfoceed lo next message 
more01 the bllowing option iimmands placed belore <.ED>il = ~ n n g r  "p the system ~d i to r .  
Iheaddrerreelo which they apply.) (With it. you can use all the Scanning Mail 
CC PIUS account = Carbon copy abow optiona.1 
BC olur account = Blind Copy <.SP.ell PalSes the text through an .MAIL SC 
AR Plus aCCOUn1 = Achnowledgemel Requerled automalic spelling check 1) From. TCA123 -~ rp re r r -  (22) 
(receipt) Program. On: M O C T  1982 At. I8:OU Copy CC 
EX PIUS account ; Express TO: TCA456 CC: TCA789 
DA 20 OCT 82 account = Sends the leller on that date' - Subject: MEETING ON FRIDAY 
su subject hne places. subiet into the heam' Reading 
ML filename = Sends l o r  mailing listJ 21 From: TCAWI 
>MAILCK (51 On: 21 0CT  1982 2:43 
Eram~le: TCA123 CC TCA456EXSU FILMREVIEWS T o  TCA789 TCAI17 
An oplion placed at the end o l  this sequence will apply to 2 Read. 1 Unread. I Unread Exprerr. 4 TOTAL Subject: MONTHLY REPORT 
all the addresre. [as doel EX above). SU mvrt follow all 
these. however. W.ead or CO~elele by 1 number: (~vs i l rwe pfionsl 0 0  you want m.lrucfion.? N (0, Refurn) 
S u b i ~ l '  (The rublecl can also be entered here: limit: CO:.uil 
CS>end.. R ead::SC .an.-:D-irplay.arcO>uit? R Return. to ,he main prompt 78 characters) ':Wead or Return Rend all Scanned messages 
From: TCA123 -Erpre$s- (221 *R"ead * u * Read scanned messages by number 
- 
O n  200CT 1982 At: 18:W Copy CC 
cRl'ead - 8 Read up toand including that 
1 - The new format: mOCT82 replaces 01n0182 number 
2 - Thenew tormat: s u r ~ b j e c t  r e p ~ a c e s . ~ ~ ~ ~ ~ ~ ~ .  To' TCA456 CC: TCA789 CRZe.d * - Read all messages lrom !ha! number 3 - The new lomat: ML F ~ I ~ ~ ~ ~ ~  ( A I ~ ~ ~ ~ ~  S~bect:  MEETING ON FRIDAY I <D:*lete * * * Delete scanned messages by number 
Slrlnging Commands at Command LLVLI 
Mall R ler  and tho D l r l r l bu t l ~n  List 
Tree name MAIL FILE lor your ms I io!nnp space nss been 
#atlamed MAIL UFD. 01 your Fll.ng Cabnel as., ascalled in 
the voguam rellerscan beilo,ea untnnn lr ng ratagorles 
thy -%lng the lequencc FlLE CATEGORY al D.loos,t on.; 
08 no rldvalayibv~~.ngonCFILiat Dospos:t#an; Yor can 
seaucn lrom me mam SovnccMa I prampl on tram com- 
mand ~ c r c l .  
>MAIL D 
<c.iles OrCD>i61llbUIiOn list? F 
You have 3 tetlsn in yovr liling cabnet and 2 tiling 
calegoner. 
Cafegorier are: 
FILMS 
TELEVISION 
<hileror<D>i~lribution-Iiit? D 
Dil<ib"ti." Lilt: 
SALES-FORCE TCA123 TCA656 
EAST-REGION TCA789 TCA897 TCA978 
STAFF TCA321 TCA654 .+. .. 
(This sequenceisequivalent lo>TY MAiL.REF. Dirlribulian 
lisls are created using the ryrlem Editor. See your useis 
Manual, page 4-13), 
>MAIL R UN or TO read o r w  only unread 
>MAIL SC UN messages 
>MAIL R EX or TO read or wan only 
>MAIL SC EX express messages 
>MAIL R FILE (K TO read or wan letters iiled 
>MAIL SC FILE in vow MI\IL.UFO 
- 
>MAIL R FlLE CATEGORY To read or scan letfen riled 
Or bY EalegOW in your 
>MAIL SC FlLE CATEGORY MAIL.UFD 
>MAILFR TCA123 To lead mail from a r~ec i t i c  
sEC0"nt number 
>MAIL SU WEEKEND TO read lelfersabaut a 
SPeCiliC subject 
. >MAIL DA 20 OCT 82 To read ieflen sent an a 
IPeEilic date 
>MAIL DA 20 OCT 82.30 OCT 82 
TO read letters between specitic dater 
.>MAIL D F TO display the tile catego- 
"er in the MAtL.UFD 
>MAIL D D 
~od i rp tay  ,fie MAIL.REF 
Disltib~tion List 
For on-line~nformationabaut lnaSourceMailsystem.tyDe 
at command Leuel: 
>HELPMAIL MANUAL 
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FIGURE 3: E I E S ' S  COMMANDS AND OPTIONS 
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FIGURE 4: OPTEL - OPEN UNIVERSITY ADMINISTRATIVE REGIONS 
05 denotes Open University Region 
BELFAST. denotes Open University Regional Office 
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i n d i v i d u a l  u se r ,  and r a i s e s  i s s u e s  concerned w i t h  t h e  process  of  
a c q u i r i n g  i n f o r m a t i o n .  T h i s  p a r t  o f  t h e  n o t e  c o v e r s  t h e  
e s s e n t i a l s  of  i n fo rma t ion  and in fo rma t ion  s e r v i c e s  i n  t r a n s p o r t  , 
and t o  i l l u s t r a t e  t h e  c o n v e r g e n c e  o f  i n f o r m a t i o n  and knowledge 
b a s e d  sys t ems .  The s e c o n d  l e v e l  i s  c o n c e r n e d  w i t h  t h e  r e s e a r c h  
o r g a n i s a t i o n ,  a n d  r a i s e s  i s s u e s  c o n c e r n e d  w i t h  c o m p u t e r  
communica t ions  b e t w e e n  d i f f e r e n t  d e v i c e s ,  eg  i n  t h e  p r o c e s s  o f  
going from t e x t  t o  t ype - se t t i ng .  Th i s  p a r t  of  t h e  n o t e  i nc ludes  a  
d i s c u s s i o n  o f  r e l e v a n t  commercial  cons ide ra t ions .  
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Th i s  note  is i n  two p a r t s .  
P a r t  1, on i n f o r m a t i o n  a c q u i s i t i o n ,  h a s  a s  i t s  f u l l  t i t l e :  
" ~ n f o r m a t i o n  s y s t e m s ,  a c c e s s ,  d e l i v e r y  and  t r a n s p o r t  
research"  
P a r t  2, o n  r e s e a r c h  p r o d u c t i v i t y ,  h a s  a s  i t s  f u l l  t i t l e :  
"P roduc t iv i ty  and in fo rma t ion  systems: t e x t  t o  t y p e s e t t i n g ;  
d a t a  a c q u i s i t i o n  t o  networking." 
The p u r p o s e  o f  P a r t  1 ( s e c t i o n s  2-9) i s  t o  c o v e r  t h e  e s s e n t i a l s  
o f  i n f o r m a t i o n  and i n f o r m a t i o n  s e r v i c e s  i n  t r a n s p o r t  , and t o  
i l l u s t r a t e  t h e  c o n v e r g e n c e  o f  i n f o r m a t i o n  and knowledge b a s e d  
s y s t e m s .  The p u r p o s e  o f  P a r t  2 ( f rom s e c t i o n  10)  is t o  o u t l i n e  a  
work ing  b a s i s  f o r  i n t e g r a t i n g  t h e  t e x t  p r o c e s s i n g ,  d a t a  b a s e  
s t o r a g e  and computat ional  t a s k s  of a  r e s e a r c h  o rgan i sa t ion .  
P a r t  1 
- 
INFORMATION SYSTEMS, ACCESS, D E L I V E R Y  A N D  TRANSPORT 
RESEARCH 
2. INTRODUCTION TO INFORMATION ACQUISITION ISSUES 
The t h r e e  a r e a s  covered i n  t h i s  p a r t  a r e  : 
( a )  The mechanisms o f  ob ta in ing  in format ion  
(b )  The d e v i c e s  a v a i l a b l e  t o  exped i t e  it. 
(c)  The convergence between in format ion  r e t r i e v a l  and 
knowledge based systems.  
I 
3 .  INFORMATION ACQUISITION AS A PROCESS 
The b a s i c  s t a t e  from which most people  s t a r t  when d e a l i n g  wi th  a 
new s u b j e c t  o r  p rob lem a r e a  i s  o n e  i n  which t h e y  a r e n o t a w a r e o f  
t h e  s o u r c e s  o f  i n f o r m a t i o n ,  t h e  e x p e r t s  i n  t h e  f i e l d  , t h e  key 
documents, o r  t h e  g e n e r a l  s t a t e  of  t h e  a r t  i n  t h e  f i e l d .  
However t h e  i n f o r m a t i o n  i s  g a t h e r e d ,  t h e  p r o c e s s  o f  l e a r n i n g  
t e n d s  t o  fo l low t h e  same s e r r e s  of  s t a g e s .  
.- 
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The i n i t i a l  s t a g e  i s  one o f  o b t a i n i n g  r e l e v a n t  m a t e r i a l ,  r ead ing  
i t ,  and t a l k i n g  t o  e x p e r t s  i n  t h e  a r e a .  T h i s  p r o c e s s  c o n t i n u e s  
f o r  a  w h i l e ,  u n t i l  a  t h r e s h o l d  o f  background  is  r e a c h e d  and t h e  
p e r s o n  f e e l s  a b l e  t o  make minor  j udgemen t s  on  t h e  w o r t h  o r  
re levance  of t h e  m a t e r i a l s  a s  t hey  a r e  examined. T h i s  t h r e sho ld  
i s  a  c r u c i a l  s t a g e ,  a s  f rom t h e n  on  t h e  p r o c e s s  o f  s e a r c h  becomes 
much more e f f i c i e n t .  
I n i t i a l l y  t h e  s e a r c h  p r o c e s s  is a  d u a l  one: g e n e r a l  i n fo rma t ion  
being read t o  g a i n  a  grounding and foo tho ld ,  and s p e c i f i c  problem 
o r i e n t e d  p u r s u i t s  of  q u e s t i o n s  seen t o  be r e l e v a n t  ab  i n i t i o .  
- 
The s o u r c e s  o f  i n f o r m a t i o n  f o r  t h e  g e n e r a l  p r o c e s s  c a n  - and 
should - be a s  broad a s  poss ib l e .  Those f o r  t h e  problem o r i e n t e d  
p u r s u i t  c a n  b e  m e c h a n i s e d  f r o m  t h e  s t a r t ,  b u t  t h e  "BROWSE" 
p r o c e s s  i s  t h e  mos t  u s e f u l  i n i t i a l  e x e r c i s e ,  a l t h o u g h  i t s  
e f f i c i e n c y  r i s e s  v e r y  q u i c k l y  a s  t h e  l e a r n i n g  t i m e  i n c r e a s e s .  
Once t h e  " i n i t i a l  judgement" s t a g e  has  been reached, t h e  "BROWSE" 
p roces s  becomes f a r  more e f f i c i e n t ,  and t h e  r e q u e s t s  t h a t  can be 
g i v e n  t o  l i b r a r y  s e r v i c e s  f a r  more e f f e c t i v e .  T y p i c a l l y  t h e  
i n i t i a l  s t a g e  t o  "judgement t h re sho ld"  t a k e s  a  good 15-25% of t h e  
e lapsed  time i n  an i n i t i a l  p r o j e c t  i n  an a r ea ,  t h e  e f f i c i e n t  d a t a  
a c q u i s i t i o n  s t a g e  a  f u r t h e r  25%,  and t h e  p r o j e c t / r e p o r t i n g  t h e  
r e s t .  I t  i s  r a r e l y  a s  s i m p l e  a s  t h i s ,  a s  t h e  d e l a y s  i n  o b t a i n i n g  
phys i ca l  documents, even a f t e r  t h e  c o r r e c t  r e f e r e n c e s  have been 
l o c a t e d ,  c a n  b e  considerable . . . .  and i t  i s  q u i t e  common f o r  much 
o f t h e m o s t  u s e f u l  i n f o r m a t i o n  t o  a r r i v e o n o n e s  d e s k  i n  t h e  l a s t  
few weeks o f  a  p r o j e c t .  One o f  t h e  s m a l l * i r o n i e s  i s  t h a t  many 
i n f o r m a t i o n  r e t r i e v a l  s y s t e m s  now o f f e r  an  e l e c t r o n i c  m a i l  
o rde r ing  s e r v i c e  - b u t  h i s  still does  n o t  a s s u r e  t h a t  p y h s i c a l  
d e l i v e r y  of t h e  document i n  a  reasonable  time! 
C l e a r l y  t h e r e  a r e  two  m a j o r  a r e a s  where  a  s a v i n g  i n  t i m e  c o u l d  
l ead  t o  l a r g e  i n c r e a s e s  i n  p r o d u c t i v i t y .  
( a )  Cu t t i ng  down t h e  i n i t i a l  " search"  s t a g e .  
(b) S h o r t e n i n g  t h e  t i m e  t o  g e t  r e q u e s t s  o u t  f o r  k e y  
m a t e r i a l s .  
I t  s h o u l d  a l s o  be  e v i d e n t  t h a t  t h e  same p r o c e s s e s  a r e  a t  work 
when prepar ing  a  p r o j e c t  p roposa l  a s  when c a r r y i n g  one out .  This  
i l l u s t r a t e s  why t h e  p r e p a r a t i o n  o f  p r o j e c t  p roposa l s  i n  new a r e a  
- o r  w i t h  a  h igh  r e s e a r c h  r a t h e r  t h a n  developmental  c o n t e n t  - can 
be s o  time consuming. I t  a l s o  i l l u s t r a t e s  why f o l l o w  on p r o j e c t s  
can be s o  e f f i c i e n t  once t h e  p e r s p e c t i v e  and b a s i c  knowledge and 
c o n t a c t s  have  been  o b t a i n e d  t h r o u g h  a  f i r s t ,  however s m a l l ,  
e x e r c i s e .  
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4. INFORMATION SERVICES 
The o n l y  way o f  e n s u r i n g  t h a t  t h e  f l a t  p a r t  o f  t h e  r i s i n g  c u r v e  
o f  knowledge i s  a s  s h o r t  a s  p o s s i b l e  i s  t o  c a s t  a  wide b u t  
s e l e c t i v e  n e t ,  and use  t h e  judgement of  o the r s .  The t o o l s  f o r  t h e  
former a r e  a v a i l a b l e  from in fo rma t ion  s e r v i c e s  o f  v a r i o u s  types ,  
and some a s s i s t a n c e  on t h e  l a t t e r  is a l s o  a v a i l a b l e  from t h e  same 
source .  
The b e s t  way of approaching in fo rma t ion  s e r v i c e s  i s  t o  recognise  
t h a t  in format ion  ob ta ined  from r e t r i e v a l  s e r v i c e s  from l i b r a r i e s  
w i l l  i n e v i t a b l y  have a  l a r g e  b u i l t  i n  l a g  t o  them. T h i s  can be i n  
p u b l i c a t i o n ,  i n  d i s t r i b u t i o n ,  o r  i n  a b s t r a c t i n g  o r  t r a n s l a t i o n  
s e r v i c e  i n p u t  o r  d i s t r i b u t i o n  d e l a y s ,  and o f t e n  i n  a l l  of  them 
a t  once.  
The most e f f i c i e n t  measure t o  use  i n i t i a l l y  i s  t o  g e t  i n  c o n t a c t  
w i t h  p e o p l e  a c t i v e  i n  t h e  a r e a  a t  t h e  same t i m e  a s  you a r e .  T h e r e  
a r e  d i r e c t o r i e s  (and d a t a  bases)  f o r  c u r r e n t  r e s e a r c h  p r o j e c t s  i n  
p r o g r e s s ,  and t h e s e  c a n  b e  t h e  s h o r t e s t  r o u t e  t o  l o c a t i n g  o t h e r  
a c t i v e  workers. A c t u a l l y  g e t t i n g  i n  touch w i t h  t h e s e  people  can 
be a  r e a l  p rob lem,  and i s  n o t  p u r s u e d  h e r e .  However, now t h a t  
e l e c t r o n i c  ma i l  and conferenc ing  sys tems  a r e  beginning t o  become 
more w i d e l y  a c c e s s i b l e ,  t h e s e  methods  o f  c o n t a c t  a r e  becoming 
r e l e v a n t .  
When t h e y  become  m o r e  w i d e l y  a c c e s s i b l e ,  i n t e r n a t i o n a l  
communications of t h i s  t y p e  w i l l  be f a r  e a s i e r  and cons ide rab ly  
f a s t e r .  Un t i l  then,  t h e  p o s t  w i l l  remain t h e  method of cho ice  f o r  
d i s t a n t  names, and t h e  te lephone  f o r  t h o s e  c l o s e r  t o  hand. 
The i n c r e a s i n g  a v a i l a b i l i t y  of i n f o r m a t i o n  on  m i c r o f i c h e  and 
o n l i n e  i n  a b s t r a c t  f o r m a t  h a s  a l s o  changed  t h e  b a l a n c e  be tween  
d i f f e r e n t  d e l i v e r y  media through e f f i c i e n t  i n fo rma t ion  r e t r i e v a l  
p r o c e s s e s .  M i c r o f i c h e  c a n  b e  c o p i e d  and a i r m a i l e d  v e r y  s w i f t l y  
and c h e a p l y ,  and t h e  US NTIS ( N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  
System) d a t a  base o f  documents publ i shed  by t h e  US Department o f  
Commerce is f u l l y  s u p p o r t e d  by m i c r o f i c h e  v e r s i o n s  o f  e v e r y  
d o c u m e n t w i t h a P B p r e f i x  on  t h e  r e f e r e n c e  number. NTIS is o n e  o f  
t h e  d a t a  base p r o v i d e r s  who o f f e r  an on l i n e  o rde r ing  s e r v i c e :  a  
m a t t e r  o f  m o r e  p r a c t i c a l  c o n c e r n  t o  t h o s e  i n  t h e  US t h a n  
e lsewhere ,  due t o  t h e  p o s t a l  and process ing  de l ays  i n  t h e  use of 
t h i s  s e r v i c e  o u t s i d e  North America. 
I n  m o s t  c o u n t r i e s  t h i s  m e a n s  t h a t  t h e  m a j o r i t y  o f  t h e  PB 
r e f e r e n c e s  c a n  be i n  hand w i t h i n  2-3 d a y s  a f t e r  l o c a t i n g  t h e  
b i b l i o g r a p h i c  r e f e r e n c e  c o n t a i n i n g  t h e  PB number. 
A b s t r a c t  s e r v i c e s  c a n  b e  v e r y  e f f i c i e n t .  The u s e  o f  a  number o f  
d i f f e r e n t  words  which  a r e  e x p e c t e d  t o  d e l i n e a t e  t h e  a r e a  o f  
s p e c i f i c  i n t e r e s t  e n a b l e s  a  form o f  browsing t o  be done through 
t h i s  e l e c t r o n i c  l i b r a r y .  
T y p i c a l l y  t h i s  would be - s a y  - an a u t h o r s  name, a. y e a r ,  and a  
c o u p l e  of words. Say  "Mackie-, '1981, Economics,  T r a n s p o r t " .  T h i s  
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would,  a s  a  f u l l  s e a r c h ,  p r o b a b l y  b r i n g  up  o n l y  a  f ew  documents ,  
bu t  a  much more e f f e c t i v e  narrowing p roces s  could be c a r r i e d  o u t  
t o  t h e  same s p e c i f i c a t i o n .  A sea rch  on "transport+Economics" ( t o  
avoid t h e  many o t h e r  u s e s  of t h e  word t r a n s p o r t ,  i n  a r e a s  such a s  
e l e c t r o n  o r  f l u i d  t r a n s p o r t )  would g i v e  a  g r e a t  many " h i t s " ,  
p e r h a p s  even  7-800. I t  i s  a l s o  w o r t h  n o t i n g  t h a t  US s p e l l i n g  
f o i b l e s  may mean t h a t  " t r a n s p o r t $ "  o r  some e q u i v a l e n t  be used, s o  
t h a t  ALL words beginning w i t h  t r a n s p o r t  a r e  picked out .  
Th i s  i l l u s t r a t i o n  shows t h a t  t h e  e l e c t r o n i c  system can  be used i n  
both  a  v e r y  s p e c i f i c  AND a  browse mode. 
One o f  t h e  w a r n i n g s  t h a t  s h o u l d  be  g i v e n  is  t h a t  a l m o s t  a l l  o f  
t h e  m u l t i p l e  d a t a  b a s e  p r o v i d e r s ,  and SDC and Lockheed i n  
p a r t i c u l a r ,  e x p e c t  u s e r s  t o  l o g  on  t o  o n e  d a t a  b a s e ,  and t h e n  go 
on  t o  o t h e r s  ON T H E I R  SERVICE. The e f f i c i e n t  r e s e a r c h e r  w i l l  
f i n d  o u t  t h e  r a t e s ,  and s w i t c h  from one t o  t h e  o t h e r  ... . 
The t o o l s  o f  t h i s  t r a d e  used  t o  be  a  p r i n t i n g  t e r m i n a l ,  b u t  now 
s m a r t  t e r m i n a l s  wh ich  a r e  f u l l  m i c r o c o m p u t e r s  w i t h  d i s c s  and 
p r i n t e r s  a r e  o f t e n  u s e d ,  and t h e  whole  s e a r c h  c a n  be l o g g e d  ... 
a b s t r a c t s  and a l l  ... on t o  t h e  d i s c s  f o r  l o c a l  r e u s e  and even  a s  
t h e  b a s e  f o r  f u r t h e r  s e l e c t i v e  r e t r i e v a l .  T h i s  is  becoming a  
r e a l  p rob lem f o r  t h e  d a t a b a s e  o p e r a t o r s ,  and t h e  a b i l i t y  t o  s e t  
up a  s e a r c h  o f f  l i n e ,  d i a l  up a u t o m a t i c a l l y ,  and t h e n  t r a n s f e r  
t h e  i n f o r m a t i o n  and  l o g o n  t o  t h e  n e x t  d a t a b a s e  ... a l l  under  
program c o n t r o l  ... is now a  r e a l i t y  which, on 1200 baud l i n e s  is 
c u t t i n g  da t abase  o p e r a t o r  revenues  by 30% whi l e  a t  t h e  same t ime  
inc reas ing  t h e  number o f  a c c e s s e s  by over 50%! Thi s  is beginning 
t o  l e a d  t o  c h a n g e s  i n  t h e  way i n  which i n f o r m a t i o n  s e r v i c e s  a r e  
charged f o r ,  and it is thought  by e x p e r t  i n d u s t r y  o b s e r v e r s  t h a t  
D I A L O G ,  O R B I T  - and i n d e e d  t h e  SOURCE - a r e  a l l  up f o r  s a l e  a t  
p resen t .  The p o s i t i o n  of t h e  European Space Agencies IRS s e r v i c e  
is  t h e r e f o r e  i n t e r e s t i n g ,  a l t h o u g h  o n e  o f  t h e  l a r g e s t  s e r v i c e s  
used on t h e  EEC EURONET-DIANE Packet  Switched Network. 
The s t r u c t u r e  and complex i ty  o f  t h e  s ea rch  procedures  o f f e r e d  by 
t h e  on  l i n e  r e t r i e v a l  s e r v i c e s  a r e  o f t e n  complex and r e q u i r e  
exper ience  and s k i l l  t o  employ e f f e c t i v e l y .  The o n l i n e  d a t a b a s e  
s t r u c t u r e s  which made e s t i m a t i o n  of s e a r c h  c o s t s  easy ,  and placed 
a  h i g h  premium on  s p e e d  o f  s e a r c h  s t r a t e g y  d e v e l o p m e n t  and 
p e n a l t i e s  on  l e a r n i n g  t h e  sys t em.  C o u r s e s  f o r  i n f o r m a t i o n  
r e t r i e v a l  s p e c i a l i s t s  t y p i c a l l y  c o v e r  more t h a n  o n e  day.  The 
c h a r g i n g  b a s e s  a r e  now c h a n g i n g ,  and t h e  t o o l s  o f f e r e d  f o r  
r e t r i e v a l  a r e  a l s o  b e i n g  improved  d r a m a t i c a l l y .  One r e a l l y  
complex d a t a  b a s e  s y s t e m '  DISCLOSURE' ( a l l  US company a c c o u n t s  
and r e p o r t s  i n  d e t a i l )  h a s  now been  complemented by a  v e r y  
i n t e l l i g e n t  p rogram on  an  IBM PC ( P e r s o n a l  Computer ) .  The 
o b j e c t i v e  o f  t h i s  p rogram is  t o  make t h e  u s e  o f  an i n f o r m a t i o n  
s e a r c h  s p e c i a l i s t  uneccessary,  a s  t h e s e  s k i l l s  have been b u i l t  i n  
t o  t h e  DISCLOSURE I1 s o f t w a r e  t h e  same s o f t w a r e  a l s o  d i v o r c e s  
t h e  need t o  be o n l i n e  i n t e r a c t i v e l y  from t h e  user ,  a s  t h e  s e a r c h  
p r o c e s s  c a n  be s e t  up o f f  l i n e ,  and t h e  whole t a s k  o f  c a l l i n g  up 
t h e  remote s e r v i c e ,  c a r r y i n g  o u t  t h e  s ea rch  and downloading t h e  
r e s u l t s  c a n  b e  l e f t  t o  t h e  IBM P C  ( ' P e r s o n a l  Computer ' )  t o  do  a t  
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t h e  most economic times from t h e  communication and o n l i n e  s e r v i c e  
vendor r a t e  cards.  
I t  can c o n f i d e n t l y  be  p r e d i c t e d  t h a t  t h i s  system w i l l  be fol lowed 
by many more, a l l  more s o p h i s t i c a t e d  and u s e r  f r i e n d l y ,  a s  t h i s  
is a  b a s i c  t r end  i n  s m a l l  sys tems  sof tware .  
Even t h i s  is  j u s t  t h e  b e g i n n i n g ,  a s  E x p e r t  S y s t e m s  s t a r t  t o  
become e f f e c t i v e  on s m a l l e r  systems.  These are minimal r u l e  based 
o r  knowledge-based l o g i c a l  p r o g r a m m i n g  l a n g u a g e s  s u c h  a s  
Microprolog (McCabe, 1981),  PROLOG (Clocksin and Mel l i sh ,  1981),  
and Micro-Exper t  (Cox and Broughton ,  1 9 8 2 ) ,  and a r e  now b e i n g  
used t o  make such  i n t e r f a c e s  e v e n  more i n t e l l i g e n t ,  and a b l e  t o  
respond t o  ever  more vague q u e r i e s  p r o g r e s s i v e l y  more h e l p f u l l y .  
The b a s i s  of  P r o l o g  i s  t h a t  a  s e r i e s  o f  l o g i c a l  s t a t e m e n t s ,  ( i f  
r equ i r ed ,  of  vary ing  d e g r e e s  of p r o b a b i l i t y )  can be a s s e r t e d ,  and 
t h e  P r o l o g  s y s t e m  t h e n  a n a l y s e s  t h e s e  r u l e s  and a s s e r t i o n s  t o  
p roduce  a  r e s u l t .  T h i s  p r o c e s s  i s  c o n c e p t u a l l y  i d e n t i c a l  t o  
matching r e l a t i o n s  i n  a  r e l a t i o n a l  d a t a  base,  bu t  w i th  a  g r e a t e r  
d e g r e e  o f  i n t e l l i g e n c e  i n  t h e  s y s t e m  i n t e r p r e t i n g  t h e  r e q u e s t s .  
The r e l a t i o n a l  model  o f  d a t a  i s  i n  f a c t  a  s p e c i a l  c a s e  o f  t h e  
f o r m a l  l o g i c a l  programming f o r m a l i s m  u n d e r l y i n g  P r o l o g  and i t s  
i l k  (Lloyd,  1981) .  The i n c r e a s i n g  c o n v e r g e n c e  o f  d a t a  b a s e  
sys t ems  and t h e  t echn iques  o f  making them more ' i n t e l l i g e n t '  and 
e a s i e r  t o  use is e l e g a n t l y  i l l u s t r a t e d  by t h i s  example. 
None of t h i s  makes t h e  o r i g i n a l  documents more r e a d i l y  a v a i l a b l e ,  
b u t  t h i s  i s  a l s o  b e i n g  t a c k l e d  by BRS ( B i b l i o g r a p h i c  R e t r i e v a l  
Se rv i ces )  who have produced a  microcomputer+hard d i sc+v ideo  d i s k  
system onto which t h e  whole of a d a t a  base can be downloaded and 
used  l o c a l l y  i n  a  l i b r a r y .  Pergamon have  done t h e  same f o r  t h e i r  
V ideo /Pa tSea rch  c o v e r a g e  o f  t h e  US P a t e n t  O f f i c e  f i l e s - T h e  d a t a  
t r a n s f e r  r a t e s  p o s s i b l e  on t h e  Video bandwidth l i n e s  now going i n  
t o  homes i n  many c o u n t r i e s  w i l l  ve ry  soon make t h i s  a  r e a l i t y  f o r  
many p o t e n t i a l  u s e r s  . 
5. PRACTICAL ISSUES 
T h i s  p l e t h o r a  o f  t e c h n o l o g y  d o e s  n o t  a l t e r  t h e  u s e r s  need t o  
a p r e c i a t e  t h a t  a t  t h e  i n i t i a l  s t a g e s  o f  l e a r n i n g  a  broad span of 
sou rces  a r e  needed, c o n t a c t s  w i t h  people  can be a c c e l e r a t e d  and 
made much more e f f e c t i v e  by t h e  a i d  o f  p r o f e s s i o n a l l y  o f f e r e d  
in format ion  sys tems  and d i r e c t o r i e s .  
The o rd ina ry  l i b r a r y  c o n t a i n s  v a s t  amounts of  in format ion ,  bur ied  
under what might seem t o  be r a t h e r  e c u l i a r  indexing conventions.  
Do n o t  g i v e  up i f  t h e  a u t h o r  o f  r e p o r t  you want i s  n o t  i n  t h e  
c a t a l o g  ... many l i b r a r i e s  ( i n c l u d i n g  Leeds)  bury  whole  s e r i e s  
under  t h e  i n s t i t u t i n a l  Author .  E G  TRRL may have  o n l y  one  e n t r y  
f o r  a l l  i t s  p u b l i c a t i n s ,  a n d  r e t r i e v a l  by a u t h o r  name i s  
impossible.  These and o t h e r  q u i r k s  o f  t h e  L i b r a r i a n s  a r t  can be 
overcome by t h e  u s e r  p r e p a r e d  t o  u s e  e l e c t r o n i c  a i d s  i n  h i s  
s e a r c h i n g  and b r o w s i n g  ... arid t h e  l i b r a r i e s  c a n  p r o v i d e  e x p e r t  
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a i d  i n  t h i s  p r o c e s s .  However, i t  i s  e v e n  more i m p o r t a n t  t o  
ensure  t h a t  you a r e  aware of t h e  hardcopy r e t r i e v a l  convent ions  
o p e r a t e d  by your  own l i b r a r y .  
A s  an i l l u s t r a t i u o n ,  Leeds h a s  i t s  own indexing system, which does  
no t  fo l low t h e  Dewey codes  s een  i n  most l i b r a r i e s .  T h i s  has  both 
a d v a n t a g e s  and d i s a d v a n t a g e s :  t h e  l a r g e s t  d i s a d v a n t a g e  is t h a t  
t h i s  w i l l  m a t e r i a l l y  s l o w  up  t h e  t r a n s f e r  o f  e x i s t i n g  l i b r a r y  
c a t a l o g  c a r d s  t o  m a g n e t i c  - and t h u s  s e a r c h a b l e  - media ,  a s  t h e  
l i b r a r y  coope ra t ives  c a r r y i n g  o u t  t h i s  gargantuan t a s k  must work 
i n  coopera t ion  on t h e  same indexing base. However, some p a r t s  of 
t h e  Leeds  i n d e x  a r e  now h e l d  o n  m a g n e t i c  media ,  and i n f o r m a t i o n  
t e c h n o l o g y  ( i n  t h e  g u i s e  o f  KDEM-Kurzweil document  r e a d e r :  
a v a i l a b l e  i n  A u s t r a l i a  a t  Leigh-Mardon, Moorabbin, V i c t o r i a ,  and 
i n  t h e  UK a t  t h e  Oxford  U n i v e r s i t y  Computing C e n t r e )  may y e t  
p e r m i t  c o n v e r s i o n  o f  t h e  m a s s  o f  o t h e r w i s e  u n s e a r c h a b l e  i n d e x  
c a r d s .  Even t h i s ,  however ,  c a n n o t  make up f o r  any l a c k  o f  
in format ion  on t h e  b a s i c  index cards .  
The ob ta in ing  of hard copy, once a  r e f e r e n c e  has  been i d e n t i f i e d ,  
i s  n o t  l i m i t e d  t o  t h e  l i b r a r y  system w i t h i n  t h e  o r a n i s a t i o n .  The 
i n t e r l i b r a r y  loan  system o p e r a t e s  between a l l  major l i b r a r i e s  and 
a  number o f  p r i v a t e  c o l l e c t i o n s .  T h i s  t o o  h a s  been a f f e c t e d  by 
t h e  r e c e n t  moves  t o  c o n t r o l  a n d  r e s t r i c t  c o p i e s  o f  s o u r c e  
m a t e r i a l ,  and t h e  p r a c t i s e  o f  pho tocopy ing  s o r t  p a p e r s  f o r  
i n t e r l i b r a r y  loan  wi thou t  l o s i n g  t h e  f u l l  volume is becoming such 
less l i k e l y  t o  l a s t  f o r  much longer .  
The f u l l  r e c o g n i t i o n  o f  t h e  need t o  p r o v i d e  a  document  d e l i v e r y  
s e r v i c e  has  r e c e n t l y  been recogised  by a  consor t ium of p u b l i s h e r s  
a s  t h e  ADONIS p r o j e c t ,  and by t h e  S E C  a s  t h e  h u g e l y  a m b i t i o u s  
EEC ARTEMIS p r o j e c t  (Norman, 1981) both  of which a r e  now under 
way. T h e s e  p r o j e c t s  c o v e r  d i g i t a l i s a t i o n  o f  d o c u m e n t s ,  
t r a n s m i s s i o n ,  and v i d e o d i s c ,  m i c r o g r a p h i c ,  p r i n t e d ,  o n - l i n e  and 
o t h e r  means of f i n a l  p rov is ion .  
The s c a l e  o f  t h i s  t y p e  o f  i n f o r m a t i o n  t r a n s f e r  i s  s u c h  t h a t  
e l e c t r o n i c  s o p h i s t i c a t i o n  i s  r a p i d l y  becoming a  n e c e s s i t y  f o r  
knowledge w o r k e r s ,  n o t  l e a s t  b e c a u s e  t h e  economics  o f  even  COM 
(Computer O u t p u t  M i c r o f i c h e )  i n d i c e s  a r e  now moving down t h e  
s c a l e  a g a i n s t  o n l i n e  s y s t e m s .  Paper  i s  h o l d i n g  - and w i l l  
c o n t i n u e  t o  h o l d  - i t s  own i n  t h e  m a r k e t ,  b u t  t h e  s c a l e  o f  
knowledge working i s  now i n t e r n a t i o n a l  and t h e  f i n a l  document  
d e l i v e r y ,  l o c a t i o n ,  and i d e n t i f i c a t i o n  p r o c e s s e s  a e  becoming a  
ma t t e r  of e l e c t r o n i c  s c a l e  ve ry  s w i f t l y .  T h i s  does  however apply  
m a i n l y  t o  NEW i n f o r m a t i o n ,  a s  t h e  m a s s i v e  c a t a l o g u e s  w i l l  n o t  
l i g h t l y  be t r a n s f e r r e d  t o  e l e c t r o n i c  media f o r  q u i t e  a  wh i l e  ye t .  
6. DATA SOURCES 
I t  i s  o f t e n o v e r l o o k e d  by T r a n s p o r t  worker  s t h a t  t h e r e  i s  a  l a r g e  
and growing l i b r a r y  of p u b l i c l y  a c c e s s i b l e  d a t a  he ld  i n  a  l i b r a r y  
o r  so f tware  databank format .  T h i s  d a t a  ranges  from t h e  massive  
t i m e  s e r i e s  d a t a b a n k s  on I.+. S h a r p ' s  c o m m e r c i a l  t i m e  s h a r i n g  
s e r v i c e s  t o  t h e  coope ra t ive  d a t a  ho ld ings  of t h e  S o c i a l  Sc ience  
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Data Arch ive  and i t s  c o l l a b o r a t o r s ,  t h e  Data  A r c h i v e  i n  ANU 
Canberra A u s t r a l i a ,  and t h e  ICSPR a t  Michigan USA. 
I t  i s  u n f o r t u n a t e  t h a t  more t r a n s p o r t  d a t a  s e t s  a r e  n o t  h e l d  i n  
t h e s e  d a t a  l i b r a r i e s ,  b u t  t h e  r i c h  v a r i e t y  of Family Expenditure,  
G e n e r a l  Household S u r v e y  and o t h e r  t i m e  s e r i e s  d a t a  s e t s  a t  
d i s agg rega t e  l e v e l  a r e  a  r e sou rce  worth not ing.  
Other sou rces  of i n f o r m a t i o n  inc lude  t h e  Department of  Transpor t ,  
t h e  OPCS and t h e  v a r i o u s  Counties.  Unfor tuna te ly ,  t h e  d a t a  s e t s  
h e l d  by t h e s e  b o d i e s  a r e  n o t  a l w a y s  i n  a  u s a b l e  o r  a  r e a d a b l e  
f o r m a t ,  and t h e  SSDA d o e s  a n  e x c e l l e n t  j o b  i n  making s u c h  d a t a  
s e t s  a v a i l a b l e  when t h e y  g e t  them. 
7. CONCLUSIONS FOR INFORMATION ACQUISITION 
The major  t a s k  o f  a  knowledge  worker  i s  t o  o b t a i n  i n f o r m a t i o n  
e a r l y  enough t o  e n s u r e  t h a t  h i s  t i m e  and e f f o r t  a r e  w e l l  s p e n t ,  
and t o  e n s u r e  t h a t  t h e  r e s u l t s  o f  h i s  work a r e  a v a i l a b l e  i n  a  
t imely  and a c c e s s i b l e  format .  
The impacts  of  i n f o r m a t i o n  technology on publ i sh ing  have l e d  t o  a  
g r e a t e r  range of t o o l s  f o r  bo th  tasks .  A s  t h e  c a p t u r e  from t h e  
s t a r t  o f  d a t a  and t e x t  o n  mach ine  r e a d a b l e  media  becomes more 
common, t h e  d u t i e s  o f  t h e  knowledge worker t o  make h i s  t e x t  and 
d a t a  a c c e s s i b l e ,  r e t r i e v a b l e  and i d e n t i f i a b l e  become s i m i l a r l y  
demanding.  The u s e  o f  e f f e c t i v e  a b s t r a c t s  on a l l  m a t e r i a l  
produced, t h e  supply of d a t a  s e t s  and documentation t o  a r ch ives ,  
and t h e  p r o d u c t i o n  and r e t e n t i o n  o f  r e a d i l y  c o p y a b l e  f o r m s  of 
r e p o r t  (eg t a p e  o r  m i c r o f i c h e )  a l l  become less  and l e s s  a n  
o p t i o n .  The re  i s  e v e n  a  m a j o r  t a s k  t o  d i g i t i s e  a l l  t h e  i n t e r n a l  
document  h a n d l i n g  w i t h i n  t h e  EEC Commission,  under  t h e  name of 
ARTEMIS (Gurnsey, 1982: Norman, 1981) .  
Many o f  t h e  t o o l s  c r e a t e d  f o r  t h e  i n f o r m a t i o n  i n d u s t r y  a r e  now 
converging towards computer communication t o o l s ,  and t h e  ba lance  
between o n l i n e  s ea rch ing  f o r  r e f e r e n c e s  t o  r e p o r t s  and t o  o n l i n e  
i n q u i r y  networks u s i g  computer conferenc ing  has  a l r e a d y  s t a r t e d  
t o  a l t e r  on p u b l i c  networks  and in fo rma t in  p rov ide r s  such a s  t h e  
PARTICIPATE system on t h e  SOURCE. 
The o n l i n e  f u t u r e  is n o t  y e t  h e r e  however ,  a s  t h e  COMPUSERVE 
p u b l i c  in format ion  u t i l i t y  had ( i n  November 1982) j u s t  withdrawn 
i t s  f u l l  t e x t  t r i a l  f o r  a  dozen  n e w s p a p e r s  i n  t h e  USA ... b u t  
w i th in  a  few days  o f  t h a t  even t ,  E l s e v i e r  had committed themselves  
t o  a  number of j o u r n a l s  t o  go on l ine .  
I t  i s  c l e a r  t h a t  knowledge  w o r k e r s  w i l l  e  t h e  f i r s t  t o  f e e l  t h e  
f u l l  f o r c e  - and  b e n e f i t s  - o f  c o n v e r g e n t  i n f o r m a t i o n  
t e c h n o l o g i e s ,  and i n  t h e  t r a n s p o r t  f i e l d  t h e  e f f e c t s  on t h e  
behaviour of knowledge workers ( e s p e c i a l l y  t h e  t a r i f f  responses)  
w i l l  be a  mat te r  of  genuine importance i n  s h o r t  o r d e r .  
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P a r t  2 
-
PRODUCTIVITY AND INFORMATION SYSTEMS : 
t e x t  t o  t y p e s e t t i n g ;  d a t a  a c q u i s i t i o n  t o  networking. 
10. INTRODUCTION TO RESEARCH PRODUCTIVITY ISSUES 
Both t h e  A u s t r a l i a n  Road R e s e a r c h  Board and t h e  I n s t i t u t e  f o r  
T r a n s p o r t  S t u d i e s  a t  t h e  U n i v e r s i t y  o f  Leeds  a r e  t y p i c a l  o f  a  
c o n s i d e r a b l e  number o f  o r g a n i s a t i o n s  w i t h  mixed r e q u i r e m e n t s  
r a n g i n g  f rom t e x t  e n t r y  t o  t y p e s e t t i n g  and p r i n t i n g  i n  house  i n  
t h e  t e x t  handl ing area .  However, t h e  d i f f e r e n c e s  from many o t h e r  
l e s s  t e c h n i c a l  o r g a n i s a t i o n s  a r e  c r u c i a l :  
1) S c i e n t i f i c  equa t ion  s e t t i n g  and f i g u r e s  a r e  impor tan t  
2)  The o r g a n i s a t i o n s  have a  major commitment t o  d a t a  a c q u i s i t i o n  
through in s t rumen ta t ion  and microprocessor  systems.  
3 ) T h e  s c i e n t i s t s  and s t a f f  i n v o l v e d  a r e  w e l l  a d j u s t e d  t o  
t e rmina l  i npu t .  
4 ) D i s t r i b u t e d  compu t ing  power i s  needed,  and c o m m u n i c a t i o n s  
between d i f f e r e n t  sys tems  a r e  t h e r e f o r e  important .  
5) The o p p o r t u n i t i e s  t o  upgrade acces s  t o  t y p e s e t t i n g  equipment , 
h a v e  come a t  a  t i m e  when m a j o r  s t a n d a r d s  a r e  e m e r g i n g  
( a s  y e t  , sti l l  somewhat e r r a t i c a l l y )  i n  l o c a l  a r e a  networks,  
d i s t r i b u t e d  p r o c e s s i n g ,  communica t ions  word and t e x t  
p r o c e s s i n g ,  g r a p h i c s ,  and t h e  s u p p o r t  s o f t w a r e  f o r  a l l  o f  
t he se .  
6)  Data base r e t r i e v a l  is widely  app rec i a t ed ,  and t h e  u t i l i t y  o f  
a c c e s s  t o  remote b u t  r e l e v a n t  s e r v i c e s ,  such a s  IRS i n  Europe, 
ORBIT and DIALOG i n  t h e  USA, is w e l l  understood ( see  a l s o  t h e  
seminar paper on t h e  s e s e  s u b j e c t s  i n  ITS WP169 (Wigan, 1983) 
7 )  Members of t h e  s t a f f ,  bo th  s c i e n t i f i c  and a d m i n i s t r a t i v e ,  a r e  
a v a i l a b l e  who have  k e p t  i n  c l o s e  t o u c h  w i t h  a l l  o f  t h e s e  
d i f f e r e n t  s t r a n d s  of development. 
T h i s  n o t e  o u t l i n e s  a  work ing  a p p r o a c h  t o  t h e  i n t e g r a t i o n  o f  t h e  
t e x t  p r o c e s s i n g ,  d a t a  b a s e  s t o r a g e  a n d  r e t r i e v a l  a n d  
c o m p u t a t i o n a l  t a s k s  which  t a k e s  maximal  a d v a n t a g e  o f  t h e  
i n v e s t m e n t s  o f  o t h e r  s i m i l a r  o r g a n i s a t i o n s ,  and s p e c i f i e s  t h e  
p r i n c i p l e s  on which  o u t p u t  and p r o d u c t i v i t y  c a n  be s a f e g u a r d e d  
and p r o g r e s s i v e l y  enhanced  a t  minimum o v e r a l l  c o s t  t o  t h e  
o r g a n i s a t i o n .  
11. ELEMENTS OF THE SYSTEM 
T h e r e  a r e  f o u r  q u i t e  d i s t i n c t  t h e m e s  r u n n i n g  t h r o u g h  t h e  
in format ion  technology a p p l i c a t i o n s  a t  both ARRB and ITS. 
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1) Text c a p t u r e ,  p r o c e s s i n g ,  t y p e s e t t i n g  and p r i n t i n g .  
2)  D i r e c t  s c i e n t i f i c  computat ional  and g r a p h i c s  p roces s ing  
3 )  Data a c q u i s i t i o n ,  r e d u c t i o n  and i n t e r f a c i n g  from ins t rumen t s  
4) Communications between s t a f f ,  d i f f e r e n t  p i e c e s  of equipment, 
and v a r i o u s  d a t a  h o l d i n g s  (e-g.  Accoun t s  and o n l i n e  P r o j e c t  
Records a t  ARRB, and s c i e n t i f i c  d a t a  i n  both  p l a c e s ) .  
The l a s t  item m i g h t  be  t h o u g h t  a s  o f  b e i n g  i n  t h r e e  s e p a r a t e  
p a r t s :  t h e  l i b r a r y  o r i e n t e d  a p p l i c a t i o n s  o f  t e x t  r e t r i e v a l ,  t h e  
a d m i n i s t r a t i v e  u s e  o f  o n l i n e  p r o j e c t  r e c o r d  f i l e s  (under  t h e  
ARTEMIS s y s t e m  under  QUERY/UPDATE on  t h e  ARRB Cyber 8151, 
p u b l i c a t i o n  l i n k a g e  and a c c o u n t i n g / m a i l i n g  l i s t  work, and t h e  
s c i e n t i f i c  u s e  o f  d a t a  b a s e  s t r u c t u r i n g  o f  d a t a .  T h i s  would be 
i n c o r r e c t ,  a s  o n l i n e  p r o j e c t  r e c o r d  r e t r i e v a l  and l i n k s  w i t h  
p u b l i c a t i o n  sys t ems  a r e  s t r o n g l y  o r i e n t e d  t o  t e x t  r e t r i e v a l  and 
e n t r y  ( thereby  corresponding c l o s e l y  t o  t e c h n i c a l  l i b r a r y  usages,  
w i t h  a  d i f f e r e n t  q u e r y  l a n g u a g e )  a n d  t h e  d a t a  o r i e n t e d  
a p p l i c a t i o n s  o f  QUERY/UPDATE a r e  s i m p l y  a  t o o l  f o r  j u d i c i o u s l y  
h a n d l i n g  l i m i t e d  amoun t s  o f  s c i e n t i f i c  d a t a  i n  r e l a t i o n  t o  
computat ional  a n a l y s i s .  
The l a s t  e n t r y  i n  t h i s  l i s t  h a s  t h e r e f o r e  been  p u t  i n  t h e  
s i n g u l a r ,  a s  i t  is  a  s i n g l e  t a s k ,  and t h i s  h i g h l i g h t s  t h e  need 
f o r  c a r e  i n  ensur ing  AN o p t i m a l  a l l o c a t i o n  of manpower r e sou rces  
i f  t r e a t i n g  t h e s e  e l e m e n t s  a s  d i s t i n c t ,  a s  t h i s  c o u l d  e a s i l y  
i n c r e a s e  t h e  r e a l  c o s t  o f  much of t h e  s c i e n t i f i c  ou tpu t .  
The t i m e  s p e n t  w i t h i n  b o t h  o r g a n i s a t i o n s  e n t e r i n g  and e d i t i n g  
t e x t  f rom a  t e r m i n a l  i s  a  m a j o r  component  o f  s t a f f  t i m e .  The 
i n i t i a l  e n t r y  o f  t e x t  i s  t h e  s m a l l e s t  p a r t  o f  t h i s  t i m e  
commitment ,  and t h e  p a r t  b e s t  done  by p r o f e s s i o n a l  t y p i s t s  o r  
keyboa rd ing  p r o f e s s i o n a l s .  The ma jo r  t ime e x p e n d i t u r e  i s  i n  
r e v i s i o n s ,  c o r r e c t i o n s  and ad jus tmen t s  f o r  d i f f e r e n t  o b j e c t i v e s .  
For  many, t h e  l a r g e s t  s i n g l e  t i m e  e l e m e n t  i s  when compu te r  
programs a r e  being developed,  r e q u i r i n g  con t inua l  c y c l i n g  between 
e d i t o r s  and compi le rs ;  i n  t h i s  mode o f f l i n e  i n p u t  and e d i t i n g  a r e  
d i s t i n c t  p r o d u c t i v i t y  e n h a n c e m e n t s  f o r  t h e  p r o f e s s i o n a l s  
involved.  
For o t h e r s  t h e  g r e a t e s t  e f f o r t  is i n  t h e  produc t ion  and r e v i s i o n  
o f  d r a f t  r e p o r t s  a s  t h e y  e v o l v e  f rom work ing  n o t e s  t o  t y p e s e t  
papers  . 
P r o d u c t i v i t y  o f  b o t h  o r g a n i s a t i o n s  a s  a  whole i s  c o m p l e t e l y  
d e p e n d e n t  on t h e  e f f e c t i v e  u s e  o f  t h e  t i m e  o f  t h e  s c i e n t i f i c  
s t a f f ,  a s  t h e  o r g a n i s a t i o n  i s  d e v o t e d  t o  t h e  p r o d u c t i o n  and 
d i s s e m i n a t i o n  of in format ion :  a  h e a v i l y  manpower i n t e n s i v e  t a s k ,  
bu t  t h e  prime d i r e c t  ou tpu t  of  t h e  o r g a n i s a t i o n .  
E f f i c i e n t  a c c e s s  t o  t h e  t o o l s  and m a t e r i a l s  on which t h e  work 
r e l i e s  i s  t h e r e f o r e  a  c e - n t r a l  o b j e c t i v e  o f  t h e  c a p i t a l  
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expendi tures  o f  e i t h e r  o rgan i sa t ion .  
There a r e  numerous c a s e s  o f  t r a d e o f f s  between l i m i t i n g  " c a p i t a l "  
a l l o c a t i o n  expend i tu re s  ( which a r e  s u b j e c t  t o  e x t e n s i v e  de l ays ,  
and c o n s i d e r a b l e  p u b l i c  a t t e n t i o n  and t i m e  e x p e n d i t u r e  f o r  
c o m p a r a t i v e l y  s m a l l  sums)  and manpower - t h e  key r e s e a r c h  
investment  resource .  I n  t h i s  r e s p e c t  t h e r e  is l i t t l e  d i f f e r e n c e  
between t h e  two o r g a n i s a t i o n s ,  excep t  i n  degree .  
The c a p i t a l  funds may be p laced  i n t o  two sec t ions :  
1) Equipment  f o r  t h e  d i r e c t  e x e c u t i o n  o f  r e s e a r c h  and t h e  
subsequent a n a l y s i s .  
2) Equipment devoted t o  reducing t h e  o v e r a l l  ope ra t ing  overheads 
of t h e  o r g a n i s a t i o n .  
The former has  i n  t h e  p a s t  been a  f a i r l y  c l e a r  c u t  ca tegory ,  bu t  
t h e  advent  of  i n fo rma t ion  technology and t h e  " s o f t '  mul t ipurpose  
in s t rumen ta t ion  and d a t a  a c q u i s i t i o n  and r educ t ion  system has  had 
a  wider and more fundamental  un i fy ing  and produc t ive  e f f e c t  t hen  
h a s  y e t  t o  b e  f u l l y  a p p r e c i a t e d  a n d  a c t e d  upon  i n  e i t h e r  
o rgan i sa t ion .  
The emergence  o f  p o w e r f u l  s m a l l  s y s t e m s  t o  u n d e r t a k e  d a t a  
a c q u i s i t i o n ,  much o f  t h e  d a t a  r e d u c t i o n ,  a n d  c a p a b l e  o f  
c o n t r o l l i n g  t h e  communication o f  t h e  r e s u l t i n g  d a t a  t o  a l a r g e r  
s y s t e m  h a s  i n  a  l a r g e  number o f  s i t e s  a c r o s s  t h e  w o r l d  been  
q u i c k l y  d e r a t i n g  t h e  i m p o r t a n c e  o f  t h e  c e n t r a l  c o m p u t i n g  
f a c i l i t y ,  w i t h  t h e  v i r t u a l l y  i n e v i t a b l e  c e n t r a l i s e d  d e l a y s  and 
b u r e a u c r a t i c  c o n s t r a i n t s  a r i s i n g  f rom t h e  modes o f  o p e r a t i o n  
forced  on most mainframe i n s t a l l a t i o n s .  Th i s  is p a r t i c u l a r l y  t h e  
c a s e  a t  U n i v e r s i t i e s  who d i f f i c u l t  s e r v i c i n g  p r o b l e m s  w i t h  
t h e  wide  r a n g i n g  and c o n f l i c t i n g  and p e a k i n g  demands,  and t h e  
ex t remely  l a r g e  d i f f e r e n c e s  i n  s o p h i s t i c a t i o n  and needs between 
major goups of users.  
Outs ide  extremely p r o c e s s o r - i n t e n s i v e  mathemat ical  c a l c u l a t i o n s ,  
t h e  c e n t r a l  computer is s w i f t l y  changing i t s  r o l e  t o  be a  c e n t r a l  
f i l e  s e r v e r ,  w i t h  c o m m u n i c a t i o n s  f a c i l i t i e s  and t h e  a b i l i t y  t o  
h a n d l e  t h e  l a r g e r  t a s k s  which s t i l l  s i m p l y  t a k e  t o o  l o n g  on t h e  
ded ica ted  s m a l l  w o r k s t a t i o n s  a v a i l a b l e  t o  da te .  
The " s o f t "  n a t u r e  o f  t h e s e  l o c a l  i n t e l l i g e n t  t o o l s  means t h a t  
even ins t rument  development sys tems  can a l s o  be opera ted  both  a s  
word p roces so r s  and s t a n d  a l o n e  computers f o r  s p e c i a l i s e d  t a sks .  
The c a p i t a l  investment  i n  equipment t o  improve o v e r a l l  e f f i c i e n c y  
h a s  h i s t o r i c a l l y  been  t h e  p r o v i n c e  o f  t h e  a d m i n i s t r a t i v e  and 
account ing s i d e s  of most o rgan i sa t ions .  Nei ther  ARRB o r  ITS i s  an 
e x c e p t i o n .  However, i n  t h e  p r o f e s s i o n a l  community  a s  a  whole ,  
t h i s  balance has  changed q u i t e  d r a s t i c a l l y  i n  t h e  l a s t  few y e a r s ,  
due t o  d i s t r i b u t e d  process iny.  The ba lance  has  on ly  been kep t  a t  
t h e  h i s t o r i c a l  l e v e l  o f  c e n t r a l i s a t i o n  t h r o u g h  t h e  b u i l d  up o f  
d a t a  b a s e  - o r i e n t e d  a p p l i c a t i o n s  and d a t a  c o l l e c t i o n s  and t h e  
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h o s t  machines f o r  t h e s e  s e r v i c e s .  
The c o m m u n i c a t i o n s  be tween  t h e  d i f f e r e n t  d e v i c e s  is  now a  key 
q u e s t i o n .  The a d m i n i s t r a t i v e  f u n c t i o n s  o f  t y p i n g ,  t y p e s e t t i n g  
p r i n t i n g  a n d  p u b l i c a t i o n  h a v e  b e e n  s u b j e c t  t o  t h e  s a m e  
t e c h n o l o g i c a l  g a l e  which  h a s  r a i s e d  c a p i t a l i s a t i o n  p e r  worke r ,  
and doubled t h e  p r o d u c t i v i t y  pe r  knowledge worker a l r e a d y  i n  most 
of  t h e  world. 
The v e r y  same d e v i c e s  and p i e c e s  o f  e q u i p m e n t  now r e q u i r e d  f o r  
t h e s e  p r o t o t y p i c a l  ' c e n t r a l i s e d  a d m i n i s t r a t i v e  s e r v i c e s '  a r e  now 
t h e  same a s  those  r equ i r ed  f o r  t h e  knowledge worker ( s c i e n t i s t ,  
eng ineer ,  d a t a  base  i n fo rma t ion  r e t r i e v a l  s p e c i a l i s t ,  economist  
e t c )  f o r  t h e i r  own work. They a r e  a l s o  t h e  e s s e n t i a l  t o o l s  o f  
ins t rument  and d a t a  a c q u i s i t i o n  workers. 
These a r e  : 
a )  A t e rmina l  s c r een  ( u s u a l l y  wi th  f u l l  s c r e e n  e d i t i n g )  
b) Local p rocess ing  power ( t o  s u p p o r t  e d i t i n g  and process ing)  
c ) L o c a l  b a c k u p  s t o r a g e  ( " l o c a l "  may mean " o n  a  c o n n e c t e d  
network") 
d )  S p e c i a l  purpose so f tware  ( p r e f e r a b l e  t r a n s p o r t a b l e )  
e) Graphics c a p a b i l i t i e s  
f )  Communications w i th  l a r g e r  ( o r  sma l l e r )  systems a s  d a t a  sou rces  
g )  P r i n t i n g  ( which i n c l u d e s  f i n a l  o u t p u t  t y p e s e t t i n g ,  and , of 
s p e c i a l  i m p o r t a n c e  t o  s c i e n t i f i c  o r g a n i s a t i o n s ,  t y p e s e t t i n g  
proof ing  a t  high speed us ing  10+ page/minute Laser p r i n t e r s )  
T h i s  l i s t  c o v e r s  s p e c i a l i s t  Word P r o c e s s o r s ,  T y p e s e t t i n g  Page  
makup t e rmina l ,  t y p e s e t t e r s ,  p r i n t e r s ,  l a s e r  p r i n t e r s ,  g r a p h i c s  
d i s p l a y s ,  i l l u s t r a t i o n s ,  d a t a  a c q u i s i t i o n  ( a s  from s e n s o r s  etc.)  
a n d  d a t a  a c c e s s  ( a s  i n  b o t h  t e x t  a n d  n u m e r i c a l  d a t a  b a s e  
r e t r i e v a l ) ,  and c o m m u n i c a t i o n s  : mach ine  t o  machine ,  d e v i c e  t o  
dev ice ,  system t o  system,  person t o  person. 
Le t  us look a t  a  p a t t e r n  of d e v i c e s  which could conceivably meet 
a l l  o f  t h e s e  needs w i t h  a  maximum degree  of c o m p a t i b i l i t y ,  h igh 
deg ree  of modular u p g r a d a b i l i t y ,  o u t s i d e  suppor t  f o r  t h e  s o f t w a r e  
and e a r l y  a v a i l a b i l i t y .  
The e l e m e n t s  a r e  n o t  u n i q u e  (and  t h i s  i s  n o t e d  i n  t h e  t e x t ) ,  b u t  
d o  p r o v i d e  a  c o h e r e n t  p a t t e r n  o f  c a p a b i l i t i e s  based  on a  s i m p l e  
r e c o g n i t i o n  of t h e  convergence of t h e  technologies ,  t h e  c r e u i c i a l  
i m p o r t a n c e  o f  s o f t w a r e ,  and t h e  p o w e r f u l  e f f e c t  o f  t a k i n g  a  
u n i f i e d  view of t h e  s e v e r a l - a r e a s  of s u b s t a n t i a l  expend i tu re s  of  
t i m e  and money. ARRB i s  taken a s  t h e  t a r g e t  o r g a n i s a t i o n  f o r  t h i s  
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e x e r c i s e ,  d u e  t o  some  s p e c i a l  d e v e l o p m e n t s  a n d  s k i l l s  i n  
i n s t r u m e n t a t i o n  o u t s i d e  t h e  p r e s e n t  s k i l l s  of  t h e  ITS, s o  t h a t  
t h e  f u l l  r a n g e  o f  p o t e n t i a l  i n t e g r a t i o n  now p o s s i b l e  c a n  be 
i l u s t r a t e d .  
These  i l l u s t r a t i o n s  a r e  n o t  n e c e s s a r i l y  a  s p e c i f i c  s e t  o f  
recommendat ions  f o r  e i t h e r  o r g a n i s a t i o n ,  r a t h e r  a  c o n c r e t e  
eaxample  o f  what  i s  now p o s s i b l e ,  and c o u l d  r e a s o n a b l y  be  
s u b s t a n t i a l l y  be improved on i n  t h e  near  f u t u r e .  
1) Text : SUN Works ta t ion  (mc6.8000, g raph ic s ,  U N I X  , Stanford  
TEX and l a s e r  p r i n t e r  suppor t )  
2) P r i n t :  Canon LBP/10/2 Laser p r i n t e r  (p lus  above IS  t h e  IMOGEN 
t y p e s e t t e r  s o l d  by S tanford) .  The LBP10/2 is f u l l y  
s u p p o r t e d  by Canon A u s t r a l i a .  CSIROhas s e v e r a l  IMOGEN. 
systems. One is on o r d e r  f o r  CSIRO i n  Melbourne. The 
same l a s e r  p r i n t e r  is used by t h e  Symbolics f a s t  LISP 
machine (10-15 t imes  t h e  speed of most LISPS on t h e  
VAX 11/780 on some r e p o r t s ) .  I t  is a l s o  t h e  p r i n t e r  
supported by Wi r th ' s  L I L I T H  Modula-2 based works ta t ion  
and t y p e s e t t i n g  system. 
3) Compute: 
B e r k e l e y  U N I X  4.2 on  a  s y s t e m  based  on t h e  M o t o r o l a  
MC68000 m i c r o p r o c e s s o r  i s  c o m p l e t e l y  h a r d w a r e  and 
s o f t w a r e  c o m p a t i b l e  w i t h  t h e  SUN, wh ich  r u n s  t h e  
UniSoft p o r t  o f  t h i s  p a r t i c u l a r  U N I X  r e l ea se .  The S U N  
i s  c o m p l e t e l y  c o m p a t i b l e  w i t h  t h e  C a l l a n  g r a p h i c s  
works ta t ion ,  and bo th  can emulate  a  Tec t ron ix  4010-- 
s t i l l  t h e  c u r r e n t  v i r t u a l  s t a n d a r d  g r a p h i c  o u t p u t  
device.  The SERC-supported microcoded bitmapped s c r e e n  
PERQ works t a t i on  system a l s o  has  a  BSD 4.2 U N I X  p o r t ,  
done  by Human Computing Resource  o f  T o r o n t o ,  i n  
a d d i t i o n  t o  o t h e r  UK p o r t s  of  U N I X  t o  t h e  PERQ. 
4 )  Graphics: 
Are f u l l y  supported on t h e  SUN. Canberra CAE a r e  us ing  
Sun w o r k s t a t i o n s  s h a r i n g  a  s i n g l e  l a r g e  40MB d i s c  
d r i v e  f o r  t e a c h i n g  g r a p h i c s .  T h e r e  is a c t i v e  l o c a l  
r e p r e s e n t a t i o n  f o r  t h e  S U N .  The I M O G E N  f o r m  o f  
packaging (of t h e  somewhat e a r l i e r  g e n e r a t i o n  of SUN 
cpu board des ign )  i n c l u d e s  a  Tec t ron ix  4010 emulat ion,  
thereby  ma in t a in ing  t h e  mainframe so f tware  s tandards .  
S i m i l a r  comments  c o u l d  b e  made a b o u t  t h e  PERQ i n  t h e  
UK. 
5 )  Typese t :  
A CSIRO v e r s i o n  of TEX i s  due t o  be f u l l y  implemented 
on  t h e  I M O G E N  i s  d u e  i n  J u l y  1 9 8 3 ,  a s  CSIRO h a s  
u n d e r t a k e n  t o  p u b l i s h  and s e t  1 3  J o u r n a l s  i n  t h i s  
medium on t h e  I11 Comp 80/2 and t h e r e f o r e  u r g e n t l y  
r e q u i r e s  t h e  t y p s e t t i n g  p r o o f i n g  q u a l i t y  o b t a i n a b l e  
f rom t h e  LBP 1 0 / 2 , . a n d  h a s  s t a f f  a l r e a d y  engaged  on 
completing t h e  necessary  work t o  format  TEX macros f o r  
RESEARCH PRODUCTIVITY TN 127 P t  2/ Chapter 7 of WP 169 
t h e s e  j o u r n a l  s t y l e s .  E f f o r t  o v e r  s e v e r a l  y e a r s  h a s  
been d e v o t e d  t o  TEX w i t h i n  t h e  CSIRO D i v i s i o n  o f  
Computing R e s e a r c h  (DCR).  A s  a r e s u l t  a  ma jo r  p o o l  o f  
e x p e r i e n c e  h a s  been  b u i l t  up on  t h i s  p u b l i c  domain 
t y p e s e t t i n g  s y s t e m  and i t s t  d e v i c e  i n d e p e n d e n t  f i l e  
( D V I )  d r i v e r s .  TEX 80 i s  now o p e r a t i v e  on  CSIRO CDC 
815 s y s t e m s .  TEX 82 w i l l  be a v a i l a b l e  i n  J u n e  1983  t o  
be  s e t  up on  t h e  815. ARRB a l s o  o p e r a t e s  a  CDC 815, 
and p u b l s i h e s  an  e x t e n s i v e  r a n g e  o f  r e p o r t s  and 
p e r i o d i c a l s .  
6) Typeset: 
TEX s u p p o r t s  m u l t i p l e  ou tpu t  d e v i c e s  from t h e  Device 
I n d e p e n d e n t  F i l e s  i t  p r o d u c e s .  T h u s  d r i v e r s  f o r  
Diablo, Canon COMP 80/2 e t c  a r e  a l l  i n  hand by CSIRO. 
7) Word process ing:  
The wide  r a n g e  o f  s p e c i a l i s t  word p r o c e s s o r s  s t i l l  
o f f e r  r a t h e r  m o r e  t h a n  t h e  r a t h e r  l i m i t e d  
i n t e r n a t i o n a l  d e  f a c t o  s t a n d a r d  o f  W o r d s t a r ,  y e t  d o  
n o t  r e a l l y  j u s t i f y  t h e i r  s i n g l e - p u r p o s e  a p p l i c a t i o n  
c o s t s  - e s p e c i a l l y  when t h e  q u e s t i o n s  of i n fo rma t ion  
sys tems  i n t e g r a t i o n  i s  faced even t o  t h e  l i m i t e d  f i r s t  
s t e p  o f  t y p e s e t t e r  i n t e g r a t i o n  i n t o  t h e  s y s t e m .  
Perhaps t h e  b e s t  o f  t h e  p r o f e s s i o n a l  word process ing  
sys tems  wide ly  a v a i l a b l e  f o r  g e n e r a l  purpose computers 
has  been t h e  LEX sys tem on DEC equipment. T h i s  i s  now 
a v a i l a b l e  f o r  MC68000-based U N I X  sys tems  (1). 
8 )  Data: The ARRB I n s t r u m e n t a t i o n  a r e a  has  heavy e x p e r t i s e  i n  
Motorola p roduc ts ,  making t h e  MC 68000 t h e  p r e f e r r e d  
p r o c e s s o r  f o r  ARRB e q u i p m e n t  i n  f u t u r e .  The s t a n d a r d  
development sys t ems  f o r  such equipment a l l  run UNIX. 
The SUN uses  MultiBus,  one of t h e  s e v e r a l  s t anda rd  bus 
s t r u c t u r e s  which e n a b l e  ARRB t o  - t h i s  t i m e  -bu i ld  on ly  
t h e  e s s e n t i a l  i n t e r f a c e  b o a r d s  and box t h e  s y s t e m s .  
(Most i n s t rumen t  and system development sys tems  s t i l l  
u s e  e i t h e r  M u l t i b u s  o r  Ver sa  Bus) .  A t  Leeds  t h e  68000 
is a l s o  t h e  p r e f e r r e d  b a s i c  16  b i t  processor  supported 
by t h e  Microprocessor  Support  Uni t ,  us ing  Whitesmiths  
c ross -assemblers  under U N I X  on t h e  MSU PDP 1 1 / 4 4  under 
U N I X .  The MSU p r e s e n t l y  mainly  suppor t  downloading of 
c r o s s - c o m p i l e d  W h i t e s m i t h s '  C ,  as sembled  and l i n k e d  
280 so f tware  i n t e g r a t e d  w i t h  t h e  AMX Run Time Kernal  
s y s t e m  i n t o  m i n i m a l  SlOO t e r m i n a l  s t a t i o n s  i n  
depar tments  f o r  i n s t r u m e n t  and c o n t r o l  purposes. 
9 )  Research (Data a c q u i s i t i o n  and r educ t ion ) :  
The  p r o p o s e d  work  on  i m a g e  d a t a  a c q u i s i t i o n  
a p p l i c a t i o n s  d i s c u s s e d  b r i e f l y  i n  ITS WP172 (Wigan, 
1 9 8 3 )  w i l l  r e q u i r e  a  d i r e c t  G P I B  i n t e r f a c e ,  a n d  
p o s s i b l e  a r r a y  p r o c e s s i n g  s u p p o r t .  The key l o c a l  
A u s t r a l i a n  manufacturer  (Dindima) of t h e  Arlunya image 
cap tu re  and enhancement equipment i s  committed t o  f u l l  
MC68000 s u p p o r t  &fo r  t h e  UNISON), and h a s  c o n £  i r m e d  
co-operat ion w i t h  t h e  proposed ARRB exper imenta l  f i e l d  
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work us ing  t h i s  image c a p t u r e  equipment. 
10) Communicat ions:  
SUN s u p p o r t s  E t h e r N e t ,  which  h a s  t h e  b e s t  c h a n c e  o f  
becoming wide ly  used, and U N I X  a l r e a d y  s u p p o r t s  d i r e c t  
communications over such a  l i n k :  s p e c i f i c a l l y  on t h e  
SUN. The uucp  s y s t e m  i s  o f  c o u r s e  a l s o  a v a i l a b l e  on 
both  SUN and PERQ, g iven  a c c e s s  t o  t h e  necessary  l i n e s  
o r  X25 PADS. 
11) Data B a s e :  
While t h e  mainframe w i l l  cont inue  t o  be t h e  major f i l e  
ho lder ,  ORACLE and o t h e r  h igh  q u a l i t y  r e l a t i o n a l  d a t a  
b a s e  s y s t e m s  a r e  now a v a i l a b l e  on  MC68000-based 
sys tems  (and any o t h e r  U N I X  h o s t ,  i n c l u d i n  VAX o r  PERQ 
a m o n g s t  o t h e r s ) ,  w h i c h  t y p i c a l l y  h a v e  10-50 
megaby te s  o f  on  l i n e  h a r d  d i s c  s t o r a g e  a v a i l a b l e  on 
l i n e ,  q u i t e  enough f o r  s u b s t a n t i a l  d a t a  b a s e s  t o  b e  
mainta ined l o c a l l y .  
1 2 )  I n f o r m a t i o n  r e t r i e v a l :  
The u n d e r l y i n g  c h o i c e  o f  U N I X  (on MC68000 o r  PERQ 
s y s t e m s )  a s  a  work ing  s t a n d a r d  h a s  been  g i v e n  a  
c o n s i d e r a b l e  boos t  by t h e  very  r e c e n t  announcement of  
a  s p e c i f i c  d a t a  e n t r y  and in fo rma t ion  r e t r i e v a l  sys tem 
by t h e  a u t h o r s  o f  BRS S t a i r s :  BRS o f  N e w  York h a v e  now 
w r i t t e n  a s y s t e m  i n  C c a l l e d ,  BRS/Search which  i s  
o p e r a t i v e  on V7 and S I I I  U N I X  systems: a s  i n s t a l l e d  on 
m o s t  MC68000 s y s t e m s .  I t  i n c l u d e s  d a t a b a s e  
s t r u c t u r i n g ,  d a t a  e n t r y  e d i t o r ,  and t h e  usua l  l i b r a r y -  
o r i e n t e d  i n v e r t e d  f i l e  r e t r i e v a l  q u e r y  l a n g u a g e  
f a c i l i t i e s  ( 2 ) .  I t  is  a n t i c i p a t e d  t h a t  any  n e c e s s a r y  
c o n v e r s i o n  t o  B e l l  U N I X  Sys tem V w i l l  be q u i c k l y  
under taken.  
1 3 )  Telecomms: 
The u s e  o f  a  s m a l l  s y s t e m  ( s u c h  a s  an  A u s t r a l i a n  
UNISON MC68000, a  SUN MC68000 works ta t ion ,  o r  a  PERQ) 
i n  c o n j u n c t i o n  w i t h  E t h e r n e t  a n d / o r  d i r e c t  X 2 5  
connec t ions  t o  AustPac, IPSS o r  SERCNET w i l l  provide  a  
p o w e r f u l  c o m m u n i c a t i o n s  s y s t e m  on more t h a n  j u s t  a  
l o c a l  s ca l e .  The Berkeley U N I X  implemented on t h e  SUN 
is q u i t e  c a p a b l e  o f  o p e r a t i n g  t h e  I I A S A  TELECTR 
t e l e c o n f e r e n c i n g  s y s t e m  by L a t h r o p  a n d  P e a r s o n  
(1981) ,  wh ich  i s  programmed i n  t h e  B e r k e l e y  C- 
s h e l l  language. 
1 4 )  F o r m a t t i n g  t e x t :  
T h e r e  is a  r a n g e  o f  s t a n d a r d  U N I X  t o o l s  which  have  
b e e n  u s e d  f o r  a  l o n g  t i m e  t o  p r o d u c e  d i r e c t  
p h o t o t y p e s e t t e r  ou tpu t .  The w e l l  known NROFF/TROFF/EQN 
s e t  o f  t o o l s  n o t  o n l y  c o v e r  t h e  f u l l  c a p a b i l i t i e s  o f  
t h e  Graphicse t  P h o t o s e t t e r  ( a s  used by ARRB), bu t  have 
been a v a i l a b l e  for. a l m o s t  t e n  years .  Numerous s e r v i c e s  
wor ld  w ide  o f f e r  t h e  s e r v i c e  o f  t y p e s e t t i n g  and 
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p u b l i s h i n g  up t o  book l e v e l  d i r e c t l y  from TROFF output .  
EQN is of s p e c i a l  i n t e r e s t  a t  bo th  ARRB and ITS, a s  i t  
s e t s  f u l l  equa t ions :  a  t a s k  f o r  which TEX is admirab ly  
s u i t e d ,  bu t  w i t h  a  command language which i s  f a r  more 
d i g e s t i b l e  t h a n  TEX. The macro command f a c i l i t i e s  of  
a l l  of  t h e s e  f a m i l i e s  o f  t y p e s e t t e r  f o r m a t  d r i v e r s  
mean t h a t  a  c u s t o m i s e d  command se t  c a n  be s e t  up f o r  a  
p a r t i c u l a r  s t y l e  of  p u b l i c a t i o n  p r e p a r a t i o n ,  and t h e  
complex  d e t a i l s  o f  l e a d i n g  , k e r n i n g ,  j u s t i f i c a t i o n ,  
m u l t i p l e  f o n t  and b o l d i n g  v a r i a t i o n s  c a n  t h e r e b y  b e  
d i s g u i s e d  f r o m  t h e  u s e r  d r i v i n g  t h e  e d i t o r  which 
c r e a t e s  t h e  o r i g i n a l  t e x t .  
15)  Word process ing :  
The c o m m e r c i a l l y  s u c c e s s f u l  Wang word p r o c e s s i n g  
package  h a s  been  improved a s  made a v a i l a b l e  o f  t h e  
F o r t u n e  ( a n o t h e r  U N I X  based  MC68000 s y s t e m  d e s i g n e d  
s p e c i f i c a l l y  f o r  a n  o f f i c e  e n v i r o n m e n t ) .  Yet  f u r t h e r  
u p g r a d e s  t o  t h i s  w i d e l y - a c c e p t e d  o f f i c e - o r i e n t e d  
produc t  a r e  being completed a t  t h e  Quadra t ron  Company 
by S t e f a n  Zimberhoff ( t h e  o r i g i n a l  au tho r  of  t h e  Wang 
WP-superset f o r  t h e  Fortune).  
The requi rements  t o  mount U N I X  i t s e l f  a r e  q u i t e  s u b s t a n t i a l ,  and 
a t  l e a s t  l O M B  of hard d i s c  is a  p r a c t i c a l  working minimum. IDRIS 
i s  a l s o  C-based, and is v e r y  much b e t t e r  s e t  up f o r  s m a l l e r  
mach ines ,  a l t h o u g h  i t  i s  r u n n i n g  on a  number o f  VAX 11/780 and 
s i m i l a r  l a r g e  s c a l e  m i n i c o m p u t e r  s y s t e m s .  The IDRIS o p e r a t i n g  
s y s t e m  i s  c l o s e l y  c o m p a t i b l e  w i t h  U N I X  V6 ( r a t h e r  t h a n  t h e  
U n i S o f t  U N I X  V7 p o r t  t o  t h e  MC68000, o r  t h e  U N I X  I11 now b e i n g  
done f o r  UNISON by Melbourne Un ive r s i t y  - o r  indeed t h e  System V 
v e r s i o n  now adopted a  a  f u l l y  supported produc t  by BELL), bu t  has  
a  s e r i e s  of  t o o l s  o f  comparable power-in a d d i t i o n  t o  t h e  a b i l i t y  
t o  recompile  and execu te  NROFF/TROFF/EQN i f  des i r ed .  
I n  t h e  IDRIS domain  t h e r e  i s  a  t e x t  f o r m a t t e r  w r i t t e n  (once  
a g a i n )  i n  C c a l l e d  CTEXT. CTEXT w i l l  a c c e p t  t h e  NROFF e t c  
macros, y e t  has  an a d d i t i o n a l  f a m i l y  of macro c a p a b i l i t i e s  and a  
complete set t o  d r i v e  VT52, VTlOO t e r m i n a l s ,  Diablo p r i n t e r s ,  and 
t h e  Var iType r  5410/5810/5900 f a m i l y  o f  t y p e s e t t e r s  and a  few 
o t h e r s  come withCTEXT.The i m p o r t a n c e  o f t h i s  f a c i l i t y i s t h a t a  
complete  c u s t o m i s a t i o n  o f  f o n t  and dev ice  c h a r a c t e r i s t i c s  can be 
done, and used by t h e  t y p e s e t t e r  w i t h  o u t  a  s i n g l e  command having 
t o  be placed i n  t h e  t e x t  ( a  run t ime  f l a g  i s  a l l  t h a t  i s  needed). 
T h i s  l i s t  d e m o n s t r a t e s  t h a t  t h e  h a r d w a r e  c o n v e r g e n c e  o f  t h e  
d i f f e r e n t  a r e a s  of i n fo rma t ion  technology has  a l r e a d y  occur red ,  
i f  a  c a r e f u l  and informed view i s  t aken  of each of t h e  d i f f e r e n t  
s t reams  is taken.  
I t  s h o u l d  n o t  b e  t a k e n  t h a t  t h i s  i s  i n  any way a  u n i q u e  s e t ,  
s imply  a  workable one. For example, SPRINTER-3 under .the p o r t a b l e  
UCSD P-System i s  v e r y  s imi - l a r  t o  TROFF/NROFF i n  i t s  mode o f  
o p e r a t i o n ,  and now s u p p o r t s  t y p e s e t t e r s  and l a s e r  p r i n t e r s  a s  
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well. A f a i r l ygood  c a s e  could be made f o r  UCSD a s  an i n t e g r a t i v e  
d e v i c e ,  b u t  n o t  a s  good f o r  t h e  c i r c u m s t a n c e s  d i s c u s s e d  a s  U N I X  
o r  U N I X  look a l i k e s .  
When t h e  t r a f f i c  and t r a n s p o r t  i n s t r u m e n t a t i o n  i s s u e s  a r e  
considered i n  d e t a i l ,  t h e r e  a r e  f u r t h e r  i n t e r a c t i o n s .  The UNISON 
is based on EuroCard modules w i t h  p o s i t i v e  lock ing  and l o c a t i o n :  
a  d e s i g n  mos t  a p p r o p r i a t e  f o r  e l e c t r o n i c  d e v i c e s  t o  be used  i n  
t h e  f i e l d  and i n  moving v e h i c l e s .  The UNISON is supported by t h e  
V ic to r i an  Government, and UNISON themselves  have an added-value 
p o l i c y  which i s  t o  encourage t h e  development of  e x t r a  modules on 
t h e  UNISON bus ,  and t o  t h i s  end o f f e r  a  low p r i c e d  o p t i o n  t o  
ma jo r  gove rnmen t  and u n i v e r s i t y  d e p a r t m e n t s  and b o d i e s  t o  
encourage t h i s .  ARRB amply q u a l i f i e s  f o r  t h i s  program. 
An equ iva l en t  a t  ITS has  n o t  been s u c c e s s f u l l y  l oca t ed .  
The  u s e  o f  a  M u l t i B u s  o r  V e r s a B u s  b a s e d  s y s t e m  wou ld  n o t  
i n v a l i d a t e  t h e  i n t e g r a t i v e  theme o u t l i n e d ,  a s  long a s  p r i n c i p l e  
of  t h e  MC68000 and U N I X  combinat ion was fol lowed through. 
The modules i n  t h e  system can then  be upgraded independent ly ,  t h e  
hardware is e a s i l y  supported,  t h e  key s o f t w a r e  is t h e  s u b j e c t  of  
massive investment  and suppor t  from CSIRO l o c a l l y  ( i n  Aus t r a l i a :  
s e e  t h e  p r e v i o u s  comment  f o r  I T S ) ,  a n d  t h e  n e e d s  o f  b o t h  
s c i e n t i f i c  p roduc t ion  and a d m i n i s t r a t i v e  suppor t  can c l e a r l y  be 
met by a  broad p o l i c y  on t h e  l i n e s  o u t l i n e d  above. 
The s p e c i f i c  se t  o f  d e v i c e s  and m a n u f a c t u r e r s  s p e c i f i e d  a r e  
u n i q u e  even  now, b u t  t h e  f a c t  t h e  a  f u l l  s e t  o f  h a r d w a r e  and 
s o f t w a r e  t o o l s  w i t h  l o c a l  s u p p o r t  s p a n n i n g  t h e  whole  r a n g e  o f  
t r a n s p o r t  r e s e a r c h  c a n  a l r e a d y  b e  i d e n t i f i e d  i s  t o  t h e  
cons ide rab le  f i n a n c i a l  advantage of o r g a n i s a t i o n s  working i n  t h i s  
f i e l d ,  b u t  o n l y  i f  t h e  o p p o r t u n i t y  is  t a k e n  t o  s e t  o u t  a  s e r i e s  
of  In format ion  Technology p o l i c y  g u i d e l i n e s  on t h e  g e n e r a l  l i n e s  
of  t h e  above h o l i s t i c  s p e c i f i c a t i o n .  
I f  t h i s  o p p o r t u n i t y  is  NOT t a k e n  t h e n  c o n s i d e r a b l e  a v o i d a b l e  
i n c r e a s e s  i n  o v e r a l l  c o s t  must be expected over 2-3 yea r s ,  and a  
major source  of p o t e n t i a l  p r o d u c t i v i t y  enhancements w i l l  be l o s t .  
To d a t e  t h e  t e x t  i npu t ,  t e x t  p roces s ing ,  p r i n t i n g  and p u b l i c a t i o n  
a r e a s  have  been o n l y  p a r t i a l l y  i n t e g r a t e d  i n t o  t h e  o u t p u t  and 
r e s e a r c h  o b j e c t i v e s  o f  e i t h e r  o r g a n i s a t i o n .  The i m p a c t  o f  
in format ion  technology advances and s t a f f  s o p h i s t i c a t i o n  i n  both  
p l a c e s  h a s  now made it  p o s s i b l e  t o  improve  t h i s  s i t u a t i o n  w i t h  
cons ide rab le  p r o d u c t i v i t y  b e n e f i t s  t o  both  o rgan i sa t ions .  
The programmed r e p l a c e m e n t  o f  t h e  d y i n g  f i r s t  g e n e r a t i o n  
t e r m i n a l s  wi th  280 microprocessor-based sc reen  o r i e n t e d  e d i t i n g  
t e r m i n a l s  a t  ARRB , and t h e  e x a c t l y  a n a l o g o u s  a d o p t i o n  o f  BBC 
M i c r o s  a s  s t a n d a r d  t e r m i n a l s  by t h e  Leeds  C e n t r a l  Computing 
S e r v i c e ,  w i l l  have a  no tab le - impac t  on persona l  p r o d u c t i v i t y  once 
t h e  BBC M i c r o s  have  l o c a l  s t o r a g e  o f  a  s u i t a b l e  c a p a c i t y  and 
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speed. 
However, t h e  nex t  round o f  d e c i s i o n s  on t h e  t e x t  and d a t a  a c c e s s  
f i e l d s  w i l l  e x t e n s i v e l y  a f f e c t  most s c i e n t i f i c  o r g a n i s a t i o n s  and 
q u i t e  c o n s i d e r a b l y  i n f l u e n c e  t h e  amounts  o f  e f f o r t  r e q u i r e d  t o  
l e a r n ,  m a i n t a i n ,  and u t i l i s e  t h e i r  o v e r a l l  r e s o u r c e s .  A s  is  
t y p i c a l  of  mos t  o r g a n i s a t i o n s  making moves i n t o  a r e a s  where  
in format ion  technology is moving qu ick ly ,  many of t h e s e  d e c i s i o n s  
a r e  n o t  a s  y e t  w i d e l y  a p p r e c i a t e d  a s  b e i n g  i n t e g r a t e d  i n  t h e i r  
i m p a c t  by a  s u b s t a n t i a l  f r a c t i o n  o f  t h e  v e r y  d i f f e r e n t  k i n d s  o f  
p a r t i e s  involved. - 
J u s t  a s  t h e  i m p o r t a n c e  o f  t h e  need t o  have  a  ' s t a n d a r d '  s c r e e n  
address ing  c a p a b i l i t y ,  and t h e  adopt ion  of a t  l e a s t  one s tandard  
r ep l aceab le  s t o r a g e  medium i n  microsystems used f o r  f u l l - s c r e e n  
e d i t i n g  a r e  key under ly ing  o r g a n i s a t i o n a l  d e c i s i o n  c r i t e r i a ,  t h e  
i m p a c t  o f  m u l t i p l e  s i n g l e  p u r p o s e  s y s t e m s  w i t h  n e e d l e s s  
d i f f e r e n c e s  i n  under ly ing  hardware is n o t  always f u l l y  understood 
i n  t ime  by a l l  of t h e  p a r t i e s  involved. 
I t  i s  i m p o r t a n t  t h a t  i n d i v i d u a l s  a p p r e c i a t e  t h e  f u n d a m e n t a l l y  
a l t e r e d  na tu re  of t h e  i n f o r m a t i o n  a c q u i s t i o n  and process ing  t o o l s  
now a v a i l a b l e  and t h e  c l o s e  l i n k s  w i t h  o t h e r  d e c i s i o n  and 
i n v e s t m e n t  a r e a s  a f f e c t e d  by m a j o r  i n f o r m a t i o n  t e c h n o l o g y  
changes. 
The e s s e n t i a l  t a s k s  o f  measu remen t  and d a t a  a c q u i s i t i o n  r a n g e  
f rom t h e  p r e c i s e  measu remen t  t e c h n i q u e  by which t h e  d a t a  i s  
obta ined  and t h e  means by which it i s  i n t e r f a c e d  w i t h  t r a n s d u c e r s  
a t  o n e  end and t o  d a t a  p r o c e s s i n g  a t  t h e  o t h e r .  The e q u i p m e n t  
i t s e l f  is f a r  l e s s  i m p o r t a n t  t han  t h e  d a t a  a c q u i s i t i o n ,  which i s  
o f t e n  a  r e s e a r c h  t a s k  i n  i t s e l f ,  a n d  t h e  d a t a  p r o c e s s i n g  
a f t e r w a r d s  is  a  more a  q u e s t i o n  o f  t h e  a v a i l a b l e  H P I B  b u s ,  
RS232/422, o r  E t h e r N e t  c o n n e c t i o n  s t a n d a r d s  a d o p t e d  w i t h i n  t h e  
o r g a n i s a t i o n .  I n  many c a s e s  no s u c h  s t a n d a r d  i s  needed ,  a s  many 
d a t a  a c q u i s i t i o n  s y s t e m s  have  t h e i r  c o n t a i n  t h e i r  own c o m p l e t e  
a n a l y s i s  modules i n t e r n a l l y .  
The r o l e  of i n s t r u m e n t a t i o n  e x p e r t i s e  i n  t h i s  changing p a t t e r n  is 
t o  e n s u r e  t h a t  t h e  t r a n s p o r t  r e s e a r c h  o r g a i s a t i o n  i s  i n  a  
p o s i t i o n  t o  u t i l i s e  and a p p l y  measu remen t  s k i l l s  t o  i n t e g r a t e  
l a r g e l y  a l r e a d y - a v a i l a b l e  e q u i p m e n t  and components  w i t h o u t  a  
l a r g e  s t a r t - u p  t i m e .  F u t u r e  SERC p r o p o s a l s  a t  Leeds  s h o u l d  b e a r  
t h i s  p r i n c i p l e  i n  mind. 
12. CONCLUSIONS FOR RESEARCH PRODUCTIVITY 
T h i s  P a r t  h a s  i l l u s t r a t e d  by example  a  number o f  t h e  d i f f e r e n t  
a r e a s  of a c t i v i t y  wh ich  a r e  now i n t e r d e p e n d e n t  i n  a  r e s e a r c h  
o r g a n i s a t i o n ,  and  s h o w n  how a  s y s t e m a t i c  r e v i e w  o f  t h e  
i n f o r m a t i o n  t e c h n o l o g y  a s p e c t s  o f  t h e s e  t a s k s  c a n  c l a r i f y  a  
coheren t  p o l i c y  f o r  cumula t ive  e f f e c t i v e  developments w i thou t  t h e  
need t o  backtrack,  t o  a c q u i r e  incompat ib le  s i n g l e  purpose system, 
o r  t o  involve t h e  o r g a n i s a t i o n  i n  an unecces sa r i l y  l a r g e  number 
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of d i f f e r e n t  major new l e a r n i n g  curves. 
The h i d d e n  c o s t s  o f  i g n o r i n g  t h e s e  f a c t o r s  a r e  u n d o u b t e d l y  
s u b s t a n t i a l ,  y e t  t h i s  p o l i c y  a r e a  c o n t a i n s  t h e  p o t e n t i a l  t o  
e x p l o i t  l a r g e s t  a r e a  of p r o d u c t i v i t y  g a i n  t h a t  o r g a n i s a t i o n s  such 
a t  ARRB and t h e  ITS now have l e f t  t o  develop. 
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ABSTRACT 
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Transport Studies, University of Leeds, Leeds, UK. (Also 
issued in revised form as Internal Report AIR 1118-4.) 
The increasing importance of communications and information 
technology on and in transport is beginning to make a major 
impact on transport, on communications and on expenditures of 
time and money at the personal and business levels. This paper 
identifies a number of places where transport and information 
technology have potentially major interactions. The changing 
balance of household expenditures and industrial output in 
various components of communications and transport are presented 
using both Australian and UK data. The major conclusion is that 
the overall importance of transport expenditures in the economy 
is remaining fairly stable, while communications expeditures are 
increasing. The two types of industry are now approaching 
comparable size, and will, when this occurs force changes which 
will amount to substitution and competition. Similar findings 
also apply to household expenditures, with the exception that at 
lower levels of income the relative importance of communications 
and transport expenditures are already comparable (1980 in UK), 
and thus products in the ITarea priced to be attractive to below 
average income households will make significant impacts. This has 
been confirmed with the combination of very cheap home computers 
allied to cheap modems and the MicroNET 800 service on Prestel in 
1983. 
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1. INTRODUCTION 
T r a n s p o r t  h a s  f r e q u e n t l y  b e e n  b r a c k e t e d  w i t h  
Communications i n  p u b l i c  d i s c u s s i o n ,  b u t  r e c e n t  changes i n  t h e  
means of access ing  and p roces s ing  in fo rma t ion  have begun t o  make 
w i d e s p r e a d  i m p a c t s  on  b o t h  t r a n s p o r t  t e c h n o l o g y  and u s e r  
demands. 
The key f a c t o r s  a re :  
(a) d a t a  a c q u i s i t i o n  c o s t  r educ t ions  ( l ead ing  t o  major 
a d v a n c e s  i n  t h e  amount  o f  v e h i c l e  movement d a t a  
which can be ob ta ined  and handled).  
(b )  d a t a  p roces s ing  c o s t  r educ t ions  ( l ead ing  t o  a  
q u a n t u m  a d v a n c e  i n  t h e  e c o n o m i c s  o f  v e h i c l e  
c o n t r o l ,  u s e r  c h a r g i n g ,  a n d  v e h i c l e  
i d e n t i f i c a t i o n )  . 
(c) d a t a  a c c e s s  c o s t  r e d u c t i o n s  which a r e  beginning t o  
d e l i v e r  a  v a s t l y  impor t an t  q u a n t i t y  and q u a l i t y  
of i n fo rma t ion  bo th  t r a n s p o r t  s e r v i c e s  and t h e i r  
m a r k e t i n g ,  and on  t h e  r a n g e s  and q u a l i t y  o f  
a l t e r n a t i v e  e n d  u s e r  s e r v i c e s  w h i c h  w o u l d  
o t h e r w i s e  h a v e  r e q u i r e d  t r a v e l  t o  o b t a i n  
(shopping being o n l y  one of t h e s e ) .  
The o v e r a l l  impact  of  t h e  convergence of communications and 
t r a n s p o r t  through t h e  s t i m u l u s  of computer and te lecommunicat ions  
t e c h n o l o g y  a d v a n c e s  a l s o  h a s  b r o a d e r  e f f e c t s  a t  t h e  r e g i o n a l  
(Wigan 1983a,b)  and t h e  i n t e r n a t i o n a l  l e v e l .  The s p e c i f i c a l l y  
t r a n s p o r t  i s s u e s  a t  a n  ( i m p l i e d )  s u b - n a t i o n a l  l e v e l  a r e  g i v e n  
p r i m a r y  p l a c e  i n  t h e  p r e s e n t  p a p e r ,  and f a c t u a l  d a t a  on t h e  
t r e n d s  i n  i n d u s t r i a l  o u t p u t  a n d  h o u s e h o l d  e x p e n d i t u r e  i n  
A u s t r a l i a  and t h e  U K  a r e  p r e s e n t e d  t o  p r o v i d e  a  n u m e r a t e  b a s i s  
f o r  cons idera t ion .  
The changing importance o f  t h e  i n d u s t r i a l  ou tpu t  a s p e c t  of  
t h e s e  t w o  m a j o r  a n d  c l o s e l y  c o m p l e m e n t a r y  i n d u s t r i e s  i s  
i l l u s t r a t e d  i n  Fig.1 (drawn f r o m  Wigan, 1983a)  , where  t h e  
development of  t h e  o u t p u t  of  t h e  UK Transpor t  and Communications 
i n d u s t r i e s  a r e  shown o v e r  t i m e .  The o u t p u t  o f  t h e  t r a n s p o r t  
i n d u s t r y  h a s  r i s e n  by a b o u t  30% s i n c e  1960 ,  w h i l e  t h e  o u t p u t  o f  
t h e  communica t ions  i n d u s t r y  h a s  i n c r e a s e d  by a b o u t  150%. T h i s  
t e l l s  o n l y  a  s m a l l  p a r t -  o f  t h e  s t o r y ,  a s  t h e  c o n s u m e r  
e x p e n d i t u r e s  a n d  o t h e r  a s p e c t s  o f  t h e  t r a n s p o r t  a n d  
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communica t ions  m a r k e t s  have  a  g r e a t  d e a l  more t o  s a y  a b o u t  t h e  
n a t u r e  o f  t h e  c h a n g e s  t a k i n g  p l a c e .  t h e  f a c t  r e m a i n s  t h a t  t h e  
communications i n d u s t r y  h a s  now f i r m l y  over taken t h e  t r a n s p o r t  
i n d u s t r y  i n  t h e  UK, and t h e  g a p  is c l e a r l y  s e t  t o  widen. 
The changes  i n  e m p h a s i s  on  t h e s e  two a s p e c t s  o f  c o m m u n i c a t i o n s  
(movement and monement o f  i n fo rma t ion )  a r e  now being r e f l e c t e d  i n  
t h e  p u b l i c  a n d  i n d u s t r i a l  a t t e n t i o n  d e v o t e d  t o  t h e  
t e l e c o m m u n i c a t i o n s  a s p e c t s  o f  communica t ions ,  and t h e  l o w e r  
l e v e l s  of concern expressed  over t r a n s p o r t  per  se.  
2. DATA ACQUISITION COST REDUCTIONS 
The i m p l i c a t i o n s  o f  ( a )  a r e  t h a t  dynamic  road  u s e r  
conges t ion  charg ing  and r o u t i n g  in format ion  have now jumped 
t h e  b a r r i e r  p r e v i o u s l y  set  by t h e  enormous c o s t  of equipping a l l  
v e h i c l e s  w i t h  t h e  i n t e l l i g e n c e  t o  h a n d l e  and d i s p l a y  s u c h  
i n f o r m a t i o n .  T h e  m i c r o p r o c e s s o r  c o n t r o l l e d  c a r  
i n s t r u m e n t a t i o n  s y s t e m  i s  now emerg ing  p i e c e m e a l  i n  t h e  
m a r k e t  p l a c e ,  and is  r a p i d l y  t u r n i n g  t h e  road  u s e r  
charging/information/vehicle i d e n t i f i c a t i o n  ques t ion  from one 
of expensive sole ly-hardware  a d d i t i o n s  t o  e v e n t u a l l y  one of 
( f a r  c h e a p e r )  s o f t w a r e  c h a n g e s  : a  g e n u i n e l y  e c o n o m i c  
propos i t ion .  The c a p a b i l i t y  t o  inform u s e r s  dynamica l ly  o f  t h e  
conges t ion  p r i c e  t h a t  t h e y  a r e  (or would be) i ncu r r ing  was f o r  a  
l o n g  t i m e  t h e  m a j o r  c o s t  b o t t l e n e c k  s t r a n g l i n g  t h e  mos t  
p r a c t i c a l  (and e c o n o m i c a l l y  e f f e c t i v e )  s e l e c t i v e  a r e a  p o l i c y  
o p t i o n  f o r  e f f e c t i v e  r o a d  u t i l i s a t i o n  and  e n v i r o n m e n t a l  
p r o t e c t i o n  (Wigan, 1978: UK Department o f  t h e  Environment, 1977). 
For s u c h  a  d u a l  p o l i c y  t o  b e  e f f e c t i v e ,  b o t h  p a r k i n g  
c h a r g e s  and  a r e a l  l i c e n c e  c h a r g e s  w e r e  n e e d e d  - a n d  t h e  
in format ion  c o n t e x t  of  t h e  road use  conges t ion  cha rges  was t h e  
l a r g e s t  s i n g l e  c o n t r i b u t i o n  t o  t h e  economic bene f i t .  The major 
c o s t s  were concerned w i t h  t h e  l i c e n c e  i s su ing ,  enforcement ,  and 
m o n e t a r y  t r a n s f e r s .  T h e  m i c r o p r o c e s s o r  o r i e n t e d  a c t i v e  
i n s t rumen ta t ion  sys t ems  now emerging o f f e r  t h e  oppor tun i ty  
t o  a c h i e v e  a l l  o f  t h e  " i n f o r m a t i o n "  b e n e f i t s  - w i t h o u t  t h e  
monetary t r a n s f e r s  o r  t h e  enforcement  s u p e r s t r u c t u r e .  
The networks of d a t a  l i n k s  now becoming a  widespread r e a l i t y  
a r e  beginning t o  o f f e r  n o t  o n l y  h igh  speed d a t a  p a t h s  from many 
p o i n t s  t o  many o t h e r s ,  w i t h  f u l l  p u b l i c  a c c e s s ,  b u t  even  v i d e o  
bandwidth two-way l i n k a g e s  a r e  c l o s e  t o  t h e  same t akeo f f  po in t .  
T h i s  means t h a t  t h e  o p p o r t u n i t i e s  f o r  d i s t r i b u t e d  road p r i c i n g ,  
road user advice ,  and communications have now converged t o  make 
e f f e c t i v e  u s e  o f  t h e  road  s y s t e m  an  economic and p r a c t i c a l  
p r o p o s i t i o n  w i t h i n  a  s h o r t  h a n d f u l  o f  y e a r s .  The c o n s i d e r a b l e  
i n c r e a s e  i n  t h e  adopt ion  o f  microprocessor  c o n t r o l l e d  d i s t r i b u t e d  
i n s t r u m e n t a t i o n  s y s t e m s  f o r  o r d i n a r y  c a r s  i s  now p r o v i d i n g  t h e  
on ly  miss ing l i n k  i n  t h i s  web. 
The i m p a c t  t h a t  t h e  a d o p t i o n o f t h i s  s t a n c e  c o u l d  have  on  
urban network u t i l i s a t i o n  is-. s u b s t a n t i a l .  
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I f  monetary t r a n s f e r s  a r e  regarded a s  e s s e n t i a l ,  
permanent t ransponder  sys t ems  i n  t h e  roads  o r  on t h e  view s i d e  
a r e  then  needed t o g e t h e r  w i t h  v e h i c l e  i d e n t i f i c a t i o n .  The 
emergent a t t i t u d e s  towards  d a t a  p r ivacy  a r e  l i k e l y  t o  i n h i b i t ,  i f  
not  p r o h i b i t ,  t h i s .  Who would l i k e  t o  have d e t a i l e d  (urban) 
movements con t inuous ly  recorded? - a p a r t  from enforcement  
o f f i c e r s  and v e h i c l e  f l e e t  o p e r a t o r s  o f  a l l  types.  
T h i s  d i s c u s s i o n  h a s  up t o  t h i s  p o i n t  been r e s t r i c t e d  t o  
t h e  p r i v a t e  p a s s e n g e r  v e h i c l e  i n  i t s  e m p h a s i s :  t h i s  i s  
m i s l e a d i n g ,  a s  t h e  f a r  s m a l l e r  f l e e t s  o f  f r e i g h t  and p a s s e n g e r  
s e r v i c e  v e h i c l e s  have  i n  g e n e r a l  a  much h i g h e r  v a l u e ,  and c a n  
j u s t i f y  i n v e s t m e n t s  i n  v e h i c l e  e l e c t r o n i c s  and communica t ion  
s y s t e m s  a t  a  c o n s i d e r a b l y  e a r l i e r  p o i n t  i n  t h e  d e v e l o p m e n t  o f  
t h i s  a p p l i e d  f i e l d  , and b e f o r e  mass-marke t  p r i c e s  ( o r  m a s s  
m a r k e t  a c c e p t a n c e )  c o u l d  b e  e x p e c t e d  f o r  t h e  l a r g e r  p r i v a t e  
passenger v e h i c l e  f l e e t .  
T h i s  has  s u b s t a n t i a l  p u b l i c  s e c t o r  importance,  a s  t h e  key 
de te rmin ing  f a c t o r  i n  road s t r u c t u r a l  des ign  expend i tu re s  is t h e  
need t o  s u s t a i n  t h e  m a s s i v e  a x l e  l o a d s  now on modern t r u c k s .  
Smal l  i n c r e a s e s  i n  t h e  l o a d  c a r r i e d  above t h e  l e g a l l y  pe rmi t t ed  
l i m i t s  ( t o  which d e s i g n e r s  p e r f o r c e  must look t o  when des ign ing  
t h e  road i t s e l f ) ,  have a  v e r y  l a r g e  e f f e c t  on t h e  remaining l i f e  
o f  t h e  p a r t  o f  t h e  r o a d  i n  q u e s t i o n ,  a s  t h e  damage p o t e n t i a l  o f  
an a x l e  v a r i e s  i n  approximate  p ropor t ion  t o  t h e  f o u r t h  power of 
t h e  l o a d i n g .  When a x l e  l o a d s  o f  8-12 t o n n e s  a r e  i n  q u e s t i o n - a n d  
over loading i s  common i n  A u s t r a l i a  t o  up t o  about 50% above t h e s e  
p e r m i t t e d  l i m i t s -  t h e  i m p o r t a n c e  o f  s u r v e i l l a n c e  is h a r d  t o  
underes t imate .  
Here ,  t o o ,  i n f o r m a t i o n  t e c h n o l o g y  i s  b r i n g i n g  i n t o  
e x i s t a n c e  a  complete  framework o f  d e t e c t i o n ,  enforcement-and even 
p o s s i b l e  t a x a t i o n .  The a b i l i t y  o f  t h e  m i c r o p r o c e s s o r  b a s e d  
dynamic  we igh ing  s y s t e m s  t o  a c c u r a t e l y  a s s e s s  a x l e  l o a d s  on a  
cont inuous b a s i s  is a t  p r e s e n t  l i m i t e d  t o  about  4-6 km/h 
however ,  t h e  i m p l i c a t i o n s  f o r  road  u s e r  damage c o s t  
recovery a r e  apparen t ,  i n  t h e  c o n t e x t  set o u t  above f o r  p r i v a t e  
passenger veh ic les .  
The c o m b i n a t i o n  o f  s u c h  a  s y s t e m ,  d e v e l o p e d  t o  a  s t a g e  
where  t h e  dynamic  a x l e  l o a d s  c a n  be p i c k e d  up a u t o m a t i c a l l y  on  
each l a n e  of t h e  road,  a  v e h i c l e  i d e n t i f i c a t i o n  number picked up 
f rom an  i n t e r r o g a t i o n  s i g n a l  f rom t h e  m o n i t o r i n g  s y s t e m  s o  
t r i g g e r e d ,  and an au toma t i c  t r a n s f e r  of  a  f i n e  (perhaps we should 
c a l l  i t  a  t a x ? )  o n t o  t h e  l e d g e r  o f  t h e  l i c e n c e d  o p e r a t o r  c o u l d  
become e n t i r e l y  au toma t i c  i n  c o u n t r i e s  w i th  a  g r e a t e r  d e n s i t y  o f  
d a t a  communica t ion  n e t w o r k s  and p o p u l a t i o n  t h a n  t h o s e  o f  
A u s t r a l i a .  
S i m i l a r l y ,  au tomat ion  and cont inuous c e n t r a l  a c q u i s i t i o n  
o f  v e h i c l e  movement d a t a  a t  marg ina l  c o s t  (another s i d e  e f f e c t  o f  
t h e  t r e n d s  s p e c i f i e d  above)  p r o v i d e  an economic means o f  
c o n t i n u o u s  m o n i t o r i n g  o f - f l o w s  and t h e i r  c o m p o s i t i o n  - 
some th ing  t h a t  l a b o r  c o s t s  have  p r e c l u d e d  f o r  some d e c a d e s .  
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The a g e  o f  t h e  a u t o m a t e d  h e l o t  i s  now a r r i v i n g ,  and h e r e  is o n e  
a p p l i c a t i o n  ( t o  c l a s s i f i e d  v e h i c l e  moni tor ing)  where it w i l l  be 
g r e a t l y  apprec ia ted .  
I t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h e s e  o p t i o n s  a r e  
t e c h n i c a l l y  f e a s i b l e  now, b u t  t h a t  t h e  i n e r t i a  of p o l i t i c a l  and 
investment  p roces ses  mean t h a t  implementat ion - even i f  i t  were 
t o  be considered t o  be  d e s i r a b l e  - must be viewed a s  r e q u i r i n g  a t  
l e a s t  a  decade .  The p r o m u l g a t i o n  o f  i n n o v a t i o n  t h r o u g h  t h e  
v e h i c l e  f l e e t  r e q u i r e s  t h i s  o r d e r  o f  d e l a y ,  a l t h o u g h  t h e  u sage  
p a t t e r n s  of o l d e r  v e h i c l e s  i n d i c a t e  t h a t  an e f f e c t i v e  on t h e  road 
i m p a c t  c o u l d  be  a c h e i v e d  i n  r a t h e r  l e s s  i f  road/ tonne/km were  
taken t o  be t h e  c r i t e r i a  (Thoreson and Wigan, 1980). 
3. DATA PROCESSING COST REDUCTIONS 
The c o n t r o l  and a d a p t i v e  response p o s s i b i l i t i e s  of  t h e  
a d v a n c e s  l i s t e d  a b o v e  a r e  a l r e a d y  a p p a r e n t  f r o m  
microcomputer based Dynamic T r a f f i c  Control  Systems such a s  
SCOOT and SCAT ( R o b e r t s o n ,  1982) .  The t r a n s f e r  o f  c o n t r o l  
a p p l i c a t i o n  t o  a  w i d e r  s c o p e  d e p e n d s  o n l y  on  t h e  i n c r e a s i n g  
q u a n t i t i e s  of  r e l e v a n t  i n f o r m a t i o n  a c q u i s i t i o n  and p r o c e s s i n g  
s y s t e m s  w h i c h  w i l l  i n c r e a s e  v e r y  much f a s t e r  t h a n  t h e  
technology, a s  t h e  v a r i o u s  c o n t r o l  i m p l i c a t i o n s  a r e  l i n k e d  
toge ther .  
The i m p a c t  o f  t h e  a b i l i t y  t o  se t  s u c h  s y s t e m s  t o  p i c k  o u t  
s p e c i f i c  v e h i c l e s  o r  l o c a t i o n s  o f  s p e c i a l  i n t e r e s t  would s w i f t l y  
become a  major p o l i t i c a l  i s sue .  The heavy - and i n c r e a s i n g  - use 
made o f  video mon i to r s  may become a  ma t t e r  f o r  g r e a t e r  concern 
when image process ing  and r e c o g n i t i o n  sys tems  become economic f o r  
s u c h  a p p l i c a t i o n s .  The U K  Home O f f i c e  h a s  been r e p o r t e d  t o  have  
a l r e a d y  t e s t e d  an  a u t o m a t i c  v e h i c l e  number p l a t e  d e t e c t i o n  
s y s t e m ,  l i n k e d  t o  a  " w a n t e d  v e h i c l e "  f i l e .  T h i s  l e v e l  o f  
moni tor ing and response c a p a b i l i t y  w i l l  e a s e  t h e  im,pact  of  t h e  
suspected i n t r u s i v e n e s s  o f  v e h i c l e  i d e n t i f i c a t i o n  and c h a r g i n g  
systems,  such t h a t  t h e  a c c o u n t a b i l i t y  of such a  p u b l i c  and l a r g e  
s c a l e  system may become p o l i t i c a l l y  and p u b l i c l y  p r e f e r a b l e  t o  
t h e  u n p r e d i c t a b l e  t r a c i n g  t h a t  would a r i s e  i f  t h e  p o t e n t i a l  
c a p a b i l i t i e s  were  r e a l i s e d  by P o l i c e  and o t h e r  o f f i c i a l  b o d i e s  
s imply  a s  a  s u r v e i l l a n c e  enforcment  t o o l .  
4. DATA ACCESS COST REDUCTIONS 
The complementary i s s u e  t o  t h e  e f f e c t s  on v e h i c l e s  and 
v e h i c l e  movements i s  t h a t  t h e  e f f e c t s  o f  h i g h e r  q u a l i t y  and 
q u a n t i t y  of i n fo rma t ion  on those  who use t h e  v e h i c l e s .  The 
f r e i g h t  t r a n s p o r t  s y s t e m  i s  l e s s  a f f e c t e d  by t h i s  c l a s s  o f  
ques t ion ,  a s  t h e  d e c i s i o n  t o  t r a v e l  is one s e t  by t h e  need t o  
move a  p h y s i c a l  i t e m  f r o m  o n e  p l a c e  t o  a n o t h e r .  However, o n e  
o f  t h e  key c o s t s  i n  road  (and o t h e r )  f r e i g h t  o p e a r a t i o n s  o f  any  
complexi ty  a r e  t h e  documentat ion c o s t s  and delays .  These a r i s e  i n  
a v i s i b l e  manner more c o m m ~ n l y  i n  i n t e r n a t i o n a l  t r a d e ,  b u t  t hey  
a r e  s t i l l  a  ma jo r  c o s t  a t  any s c a l e  o f  c o n s o l i d a t i o n  o f  f r e i g h t  
movements. 
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The a r e a s  o f  g r e a t e s t  v u l n e r a b i l i t y  a r e  t h o s e  where  
" s e a r c h "  b e h a v i o u r  i s  r e q u i r e d  by i n d i v i d u a l s  l o o k i n g  f o r  t h e  
b e s t  p r i c e  i n  a  s e t  o f  n e a r - s u b s t i t u t a b l e  i tems.  The range and 
q u a l i t y  of i n fo rma t ion  a v a i l a b l e  on p u b l i c  t r a n s p o r t  s e r v i c e s  h a s  
been demonstrated t o  have some e f f e c t  on usage, whi le  f a r e  and 
s e r v i c e  s t r u c t u r e s  r e s t r i c t e d  w i t h  b e t t e r  market ing has  had f a r  
more. I n  t h i s  c a s e  t h e  movement p o s s i b i l i t i e s  have  been  t h e  
s u b j e c t  of  a t t e n t i o n .  I n  f u t u r e  t h e  d e s t i n a t i o n  p o s s i b i l i t i e s  
w i l l  become of f a r  g r e a t e r  importance. 
Evidence is b u i l d i n g  up from s t u d i e s  of t i m e  a l l o c a t i o n  
t r e n d s  by age, l i f e c y c l e  s t a g e ,  and v e h i c l e  a c c e s s  t o  i d e n t i f y  
t h e s e  markets ,  e s p e c i a l l y  f o r  r e c r e a t i o n  and pe r sona l  bus iness ,  
and a  s l i g h t  change  o f  e m p h a s i s  i n  t h e  t r e a t m e n t  o f  t r a v e l  t i m e  
a s  j u s t  one of t h e  a c t i v i t i e s  i n  which people  spend t i m e  i n  over 
t h a t  d a y  i s  emerg ing  f rom t r a n s p o r t  a n a l y s t s  a s  t h e s e  p o i n t s  
become more conc re t e  (e.g. Wigan, 1 9 8 3 ~ ) .  
The key problem i s  t h a t  t h e  equipment t o  a c c e s s  t h e s e  
emerg ing  s y s t e m s  s u c h  a s  VideoTex a r e  s t i l l  e x p e n s i v e ,  and is  
not  y e t  j u s t  a  s o f t w a r e  change t o  an e x i s t i n g  household p i e c e  
o f  equ ipmen t  y e t .  The e s s e n t i a l  p rob lem o f  road  p r i c i n g  i n  t h e  
l a t e  1960's was t h a t  of t h e  c o s t  of  t h e  s i n g l e  - purpose add-on 
hardware. I t  is s o  d i f f e r e n t  here-  and he lps  t o  e x p l a i n  t h e  slow 
r a t e  o f  p e n e t r a t i o n  o f  P r e s t e l  i n  UK homes.  B u s i n e s s  
o r g a n i s a t i o n s  a r e ,  however, ve ry  r a p i d l y  becoming t e r m i n a l  
o r i e n t e d  f o r  a  v a r i e t y  o f  r e a s o n s .  C o n s e q u e n t l y  t h e  
bus ines s  impact  of  P r e s t e l  (and i n t e r n a l  ded ica t ed  VideoTex 
s y s t e m s  s u c h  as IVS p u r v e y e d  by Aregon) h a s  been  much more 
e f f e c t i v e .  
The key f i n d i n g  t o  d a t e  f o r  UK P r e s t e l  e x p e r i e n c e s  
is t h a t  t h e  i n t e r a c t i v e  c a p a b i l i t i e s  (e.g. t r a v e l  bookings) have 
c u t  i n t e r n a l  (and p u b l i c )  c o s t s  o f  o b t a i n i n g  and l o c a t i n g  
v o l a t i l e  c o m p e t i t i v e  s e r v i c e s  s u c h  a s  f e r r y  s e a t s .  The m o s t  
r e c e n t  deve lopmen t  i n  t h i s  l i n e  is t h e  p r o v i s i o n  o f  a  two-way 
l i n k  through P r e s t e l  d i r e c t l y  i n t o  t h e  PanAmerican A i r l i n e s  main 
booking c o m p u t e r s  i n  N e w  York, w i t h  o t h e r s  t o  f o l l o w .  The 
t r a n s p o r t  i n d u s t r y  s h a r e s  t h e  v o l a t i l i t y  o f  s e a t  (and c a r g o )  
c a p a c i t y  u t i l i s a t i o n  w i t h  t h e  e n t e r t a i n m e n t  i ndus t ry ,  and similar 
moves by t h e  e n t e r t a i n m e n t  i n d u s t r y  a r e  now t ak ing  place.  
This  enr ichment  of  cho ice ,  and increased  e f f i c i e n c y  of 
u t i l i s a t i o n ,  i s  b u t  a  h a r b i n g e r  o f  t h e  f u t u r e .  The i m p r e s s i v e  
i n t e r c o n t i n e n t a l  l i n k a g e s  of packe t  swi tched  networks,  Gateway 
s y s t e m s  on t h e  B r i t i s h  Telecom P r e s t e l  s e r v i c e  c o m p u t e r s ,  and 
s u p p o r t  i n  two c o n t i n e n t s  i s  b r o u g h t  s i m p l y  t o  t h e  d e s k  o f  a 
t r a v e l  a g e n t  w i t h  a m o d i f i e d  TV se t  and a  1 2  d i g i t  keypad t o  
o b t a i n  respons ive  communication. 
This  push from bus ines s  f o r  i n t e r n a l  c o s t i n g  r ea sons  w i l l  
f i r s t  be i n t e g r a t e d  w i t h  p e r s o n a l  b u s i n e s s  f i r s t .  Banking 
and EFT ( e l e c t r o n i c  f u n d s  . t r a n s f e r s )  a r e  r e s p o n d i n g  t o  
t h e  poor a c c e s s i b i l i t y  t o  such s e r v i c e  now a v a i l a b l e  t o  many 
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people  (due t o  t h e  match between opening hours,  l o c a t i o n ,  and 
t h e  t i m e s  a t  which people  can  g e t  t o  t h e s e  s e r v i c e s ) .  
T h i s  t h r u s t  (from t h e  banking s i d e  f o r  c o s t  reasons)  i s  
l i k e l y  t o  be e f f e c t i v e  f o r  t h e  same r easons  t h a t  t h e  UK P r e s t e l  
t r a v e l  b o o k i n g  s e r v i c e s  h a v e  wor ked o u t .  The 
p r o v i s i o n  o f  " t e l e s h o p p i n g "  h a s  n o t  y e t  b e e n  v e r y  
e f f e c t i v e ,  a s  a c c e s s  i n s t r u m e n t s  i n  t h e  home a r e  e s s e n t i a l ,  
and u n t i l  t h i s  h a s  been  c o r r e c t e d  w i l l  p r o b a b l y  c o n t i n u e  t o  be 
t h e  c a s e .  The F r e n c h  a r e  t a k i n g  l a r g e  s c a l e  a c t i o n  t o  
r e p l a c e  t h e  te lephone  d i r e c t o r y  s e r v i c e  by p l a c i n g  t e r m i n a l s  
i n  most home t o  a c c e s s  a  s u i t a b l e  computer based se rv i ce .  
T h i s  w i l l  a t  a  s t r o k e  p l a c e  " t e l e m a t i q u e "  i n  t h e  same 
c a t e g o r y  a s  t h e  m i c r o p r o c e s s o r  equ ipped  c a r  : i .e.  a w a i t i n g  
on ly  so f tware  (and d a t a  communications network suppor t )  t o  be 
e x p l o i t a b l e  f o r  a  wide range o f  uses. 
I n  t h e  c a s e  of home a c c e s s  t o  i n fo rma t ion  s e r v i c e s ,  one 
segment of  t h e  workforce i s  a l r e a d y  responding. Large f i r m s  such 
a s  Xerox now have  t h e  key members o f  t h e i r  s t a f f  work ing  f rom 
home t e r m i n a l s ,  t he reby  break ing  t h e  "neccessary" l i n k  between 
presence a t  workplace and communication w i t h  co l l eagues .  It is 
p a r t i c u l a r l y  impor t an t  t o  n o t e  t h a t  t h i s  i n i t i a t i v e  ( i n  t h e  ca se  
of Xerox) is s p e c i f i c a l l y  l i n k e d  wi th  new c e n t r e s  f o r  innova t ive  
b u s i n e s s ,  and t o  s m a l l  s c a l e  i n i t i a t i v e s  where  t h e  e x e c u t i v e s  
concerned a r e  f r e e d  t o  b u i l d  up bus ines ses  on t h e i r  "own" account 
-- w h i l e  s t i l l  e x e c u t i n g  s u b s t a n t i v e  and o f t e n  s e n i o r  t a s k s  i n  
Xerox. The b r e a k i n g  o f  t h e  t i m e  and l o c a t i o n  nexus  f o r  s u c h  
d u t i e s  is t h e  key item t o  observe,  and t h e  message f o r  t r a n s p o r t  
and communication p lanning  abundant ly  c l e a r .  
The many exper iments  w i t h  v i s u a l ,  r u r a l  and computer t e x t  
based conferencing have shown t h a t  it is s o c i a l  and n o t  t e c h n i c a l  
and c o s t  f a c t o r s  which have slowed pene t r a t i on .  The key change 
w i l l  come when t e r m i n a l s  (under va r ious  gu i se s :  home computers, 
enhanced v ideo  games, ''smart'' t e l ephones  o r  VideoTex adap to r s  f o r  
TV s e t s )  become commonplace i n  t h e  home. The " c o s t  r e d u c t i o n "  
a p p l i c a t i o n s  a l r e a d y  seem t o  be  e f f e c t i v e  and economic  i n  
bus ines s  a p p l i c a t i o n s  of VideoTex w i l l  then  be p o s s i b l e ,  bu t  
may r e s u l t  i n  a  s i m i l a r  l e v e l  o f  t r i p  making,  b u t  t o  more 
s a t i s f a c t o r y  d e s t i n a t i o n s .  One m i g h t  h y p o t h e s i s e  t h a t  t h e  
d u r a t i o n  s p e n t  a t  g i v e n  a c t i v i t y  d e s t i n a t i o n s  m i g h t  l e n g t h e n ,  
and t h e  r a t i o  of ( a c t i v i t y  : t r a v e l  t ime)  d imin i sh  a s  a  r e s u l t .  
The " journey t o  work" and " i n  cou r se  of work" has  been 
found by some workers t o  be t h e  most energy - i n t e n s i v e  (and t h i s  
i n  r e a l  terms,  under t h e  most p r e s s u r e  f o r  a l t e r n a t i v e s ) ,  and t h e  
i nc reas ing  emphasis  on  s e r v i c e  i n d u s t r i e s  and on in fo rma t ion  
o r i e n t e d  produc ts  l e a d s  t o  t h e  conc lus ion  t h a t  t h e s e  t y p e s  of 
journey a r e  t h e  most l i k e l y  t o  be reduced (or  a t  l e a s t  a f f e c t e d ) .  
The t i m e  p r o f i l e s  o f  i n v o l v e m e n t  i n  v a r i o u s  a c t i v i t i e s  t h e n  
become v a l u a b l e  t o o l s ,  and some a r e  g iven  i n  Wigan (1983b). 
The f r e i g h t  sys tem w i l l  a l s o  be a f f e c t e d  by t h e  enhanced 
a b i l i t y  t o  a l l ow " s e a r c h '  f6r 'consurner p roduc ts  t o  be done w i t h  
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l e s s  t r a v e l  ( a s  d i s c o u n t  warehouses a l r e a d y  i l l u s t r a t e ) ,  and t o  
p e r m i t  d i r e c t  d e l i v e r y  from f a c t o r y  o r  warehouse t o  purchaser.  
T h i s  h a s  a l r e a d y  happened  t o  some e x t e n t ,  and i t  i s  t h e  
ex t ens ion  of p r i c e  c o m p e t i t i o n  t o  a  f a r  wider catchment  t h a t  w i l l  
have t h e  impact. T h i s  h a s  a l r e a d y  been seen  i n  US r e c r u i t m e n t  
f o r  "home- based"  s k i l l e d  w o r k e r s ,  and i n  t h e  UK i n  t h e  a l m o s t  
e x c l u s i v e l y  home-based female  p r o f e s s i o n a l  workforce of t h e  600- 
s t r o n g  F - In t e rna t iona l  Systems Consul t ing Group. 
A t  an  i n t e r n a t i o n a l  - o r  c o n t i n e n t  wide  - l e v e l ,  t h e  
i nc reas ing  importance o f  t r a v e l  c o s t s  (and t ime)  i n  what is now 
becoming a  g l o b a l  m a r k e t  f o r  mos t  p r o d u c t s ,  w i l l  f o r c e  much o f  
t h e  underlying growth i n  demand f o r  t r a v e l  i n t o  o t h e r  channels.  
T h i s  w i l l  be d u e  n o t  o n l y  t o  p r i c e  r e l a t i v i t i e s ,  b u t  t o  t h e  
e lapsed  t ime  and q u a l i t y  of  t h e  te lecommunicat ions  products .  
I t  is t h e r e f o r e  o f  c r u c i a l  importance t h a t  t r a n s p o r t  and 
te lecommunicat ions  p l a n n e r s  g e t  t oge the r  w i t h  s o c i a l  p l anne r s  and 
ensure  t h a t  t h e  huge c a p i t a l  i nves tmen t s  now being p r o g r e s s i v e l y  
committed w i t h i n  t h e  communications s e c t o r  a r e  brought  i n t o  t h e  
most e f f e c t i v e  employment a t  a  s o c i a l  and n a t i o n a l  l e v e l .  Th i s  is 
j u s t  a s  impor tan t  f o r  r e c r e a t i o n a l  and s o c i a l  in te rchange  a s  i t  
is f o r  f r e i g h t  movement , a i r c r a f t  s e r v i c e  p r o v i s i o n ,  and 
bus ines s  communications. 
d 
The c o n v e r g e n c e  i n  t r a n s p o r t  and t e l e c o m m u n i c a t i o n s  
t e c h n o l o g i e s  h a s  n o t  t o  d a t e  b e e n  matched  by any  s i g n i f i c a n t  
conve rgence  i n  t h e  medium and l o n g  r a n g e  p l a n n i n g  g o a l s  o f  t h e  
m a j o r  d i s c i p l i n e s  i n v o l v e d .  Too much t i m e  and e f f o r t  h a s  been  
s p e n t  on the  chimera  o f  "Transpor t  s u b s t i t u t i o n " ,  and n o t  enough 
on t h e  common d e t e r m i n a n t s  o f  t h e  m a r k e t s  f o r  movement and 
communication se rv i ces .  
5. COMMUNICATIONS COSTS AT PRESENT: SOME AUSTRALIAN AND UK DATA 
The b a s i c  t r e n d s  i n  expend i tu re s  on t r a n s p o r t  have a l r e a d y  
shown s i g n s  of change. T h i s  s e c t i o n  cove r s  some o f  t h e  p r a c t i c a l  
p e r s p e c t i v e s  which can be d e r i v e d  from d a t a  a v a i l a b l e  today. Much 
of t h i s  in format ion  is n e c e s s a r i l y  some y e a r s  old. The A u s t r a l i a n  
m a t e r i a l  i s  based  on  t h e  1974-5 F a m i l y  E x p e n d i t u r e  Su rvey ,  and 
t h e  n e x t  i s  n o t  due  u n t i l  1984. T h i s  makes c o m p a r i s o n s  w i t h  t h e  
a n n u a l  p u b l i c a t i o n  o f  d e t a i l e d  U K  FES d a t a  r a t h e r  
d i f f i c u l t .  However, t h e  p a t t e r n s  o f  househo ld  e x p e n d i t u r e  i n  
A u s t r a l i a  a l r e a d y  c o n t a i n e d  a  number o f  i m p o r t a n t  i n d i c a t o r s .  
Fig .  2 shows t h e  week ly  d o l l a r  e x p e n d i t u r e  o f  h o u s e h o l d s  a t  
d i f f e r e n t  income l e v e l s  on a  range of commodities, i nc lud ing  bo th  
pos tage  and te lephone and t r a n s p o r t  elements.  
The s u r p r i s i n g  o b s e r v a t i o n  t h a t  may be drawn f rom t h i s  
F igure  is  t h a t  t h e  ve ry  l o w e s t  income households s p e n t  more per 
week on communications t h a n  even t h e  h i g h e s t  income households. 
The s u b s t a n t i a l  e l d e r l y  p o p u l a t i o n  i n  A u s t r a l i a  which  h a s  
a r r a n g e d  i t s  a f f a i r s  t o  m i n i m i s e  income and m a x i m i s e  c a p i t a l  
h o l d i n g s i n  t h e i r  r e t i r e m e n t - s o  a s  t o q u a l i f y  f o r  a s t a t e p e n s i o n  
when i n  a p o s i t i o n  of modest (o r  g r e a t e r )  wea l th  has  some e f f e c t .  
TN 128 / Chapter 8 of WP 169 
Even a l lowing  f o r  t h i s  d i s t o r t i n g  in f luence ,  t h e  importance 
of communications r e l a t i v e  t o  some of t h e  t r a n s p o r t  expend i tu re s  
shows a cons ide rab le  importance even i n  1974-5. The compara t ive ly  
low l e v e l s  o f  p e t r o l e u m  p r i c e s  i n  A u s t r a l i a  a t  t h a t  t i m e  (and 
s u b s e q u e n t l y ,  t hough  m o d i f i e d  t o  a d e g r e e  i n  t h e  l a s t  few y e a r s  
through t h e  ' import  p a r i t y  p r i c i n g '  p o l i c y ) ,  a l s o  work t o  e l e v a t e  
t h e  communications e x p e n d i t u r e s  i n  t h e  f a m i l y  budget. 
Fig.  3 (drawn f r o m  M o r r i s  and Wigan, 1 9 7 9 ) ,  e x p l o r e s  t h e  
o v e r a l l  v e h i c l e  c o s t s  and communications c o s t  i n  g r e a t e r  d e t a i l .  
The components of  t h e  v e h i c l e  and communications c o s t s  adopted i n  
t h i s  r e f e rence  a r e  s l i g h t l y  d i f f e r e n t  from those  used f o r  Fig. 3 ,  
a s  t h e  d a t a  f o r  F i g .  3 w e r e  d e r i v e d  f r o m  t h e  p a r t i a l l y  
d i saggrega ted  m a t r i x  t a p e s  produced by t h e  A u s t r a l i a n  Bureau of 
S t a t i s t i c s .  The c o m m u n i c a t i o n s  c o s t s  s t i l l  f o l l o w  t h e  same 
t r ends ,  w i th  t h e  g r e a t e s t  r e l a t i v e  importance i n  t h e  budget  a t  a  
whole f o r  t h e  l o w e s t  income groups. 
F i g .  4 ( d r a w n  f r o m  W i g a n ,  1 9 8 1 )  b r e a k s  d o w n  t h e  
communicat ion/ t ranspor t  r e l a t i o n s h i p s  w i t h i n  t h e  1974-5 ABS FES 
d a t a  i n  g r e a t e r  d e t a i l .  The r a t i o  o f  t r a n s p o r t  c o s t s  t o  t o t a l  
communica t ions  e x p e n d i t u r e  f o l l o w s  t h e  same p a t t e r n ,  w i t h  t h e  
l owes t  income households predominating.  
Fig. 5 e x p r e s s e s  t h e  c o m m u n i c a t i o n s  and e n e r g y  a s p e c t s  o f  
t h e  f a m i l y  b u d g e t  a s  p e r c e n t a g e  s h a r e s  f o r  h o u s e h o l d s  o f  
d i f f e r e n t  ages. The resu l t s  a l r e a d y  d i scussed  a r e  amply supported 
by t h e  r a p i d  c l i m b  i n  t h e  i m p o r t a n c e  o f  c o m m u n i c a t i o n s  
e x p e n d i t u r e s  a s  t h e  a g e  o f  t h e  househo ld  head i n c r e a s e s .  The 
importance of a l l  forms o f  energy consumption a s  a p r o p o r t i o n  of 
t h e  f ami ly  budget f o l l o w  much t h e  same t rends .  
Fig.  6 shows t h e  same p i c t u r e  a s  Fig.  5, b u t  i n  t e r m s  o f  
a c t u a l  d o l l a r  e x p e n d i t u r e s .  The d e c l i n e  i f  c a r  u s a g e  i s  now 
c l e a r e r ,  bu t  t h e  r e a l  i n c r e a s e  i n  communications c o s t s  is s t i l l  
pronounced. 
The p i c t u r e  i n  A u s t r a l i a  i n  1974-5 i s  t h e r e f o r e  o n e  o f  low 
income o lde r  households a s  t h e  g r e a t e s t  u s e r s  of  communications. 
Much h a s  happened s i n c e  t h e n .  The a d o p t i o n  o f  t h e  w o r l d  p a r i t y  
p r i c i n g  p o l i c y  f o r  o i l ,  and a marked change  i n  t h e  o v e r a l l  
economic  and employment  o u t l o o k  have  b o t h  r a i s e d  p r e s s u r e s  t o  
encourage t h e  i n c i p i e n t  t r e n d s  j u s t  d i scussed .  
I n  o r d e r  t o  o b t a i n  a t i m e  s e r i e s  v i ew  i t  i s  n e c e s s a r y  t o  
r e t u r n  t o  U K  d a t a .  The N a t i o n a l  Accounts  (HMSO, 1975)  p r o v i d e  a 
u s e f u l  b a s i s  f o r  e x a m i n i n g  t h e  o v e r a l l  t r e n d  p a t t e r n s  f o r  t h e  
p r i m a r y  t r a n s p o r t  a n d  c o m m u n i c a t i o n  c o n s u m e r  e x p e n d i t u r e  
h e a d i n g s .  Fig .  1 showed how t h e  u n d e r l y i n g  t r e n d s  o f  i n d u s t r i a l  
ou tpu t  have p r o g r e s s i v e l y  moved a g a i n s t  growth i n  t h e  t r a n s p o r t  
i n d u s t r i e s ,  and i n  f a v o u r  o f  g r o w t h  i n  t h e  c o m m u n i c a t i o n s  
i n d u s t r i e s .  I n d u s t r i a l  o u t p u t  is on ly  a f a i r l y  s m a l l  p a r t  of  t h i s  
o v e r a l l  change, and some resu- l ts  a r e  now given t o  a s s e s s  t h i s .  
TN 128 / Chapter 8 of W P  169 
Fig. 7  shows  how consumer  e x p e n d i t u r e  moved f rom 1971-81,  
i ndexed  i n  terms o f  c o n s t a n t  1975 UK pounds. E x p e n d i t u r e  on  
r a i l w a y  t r a v e l  has  remained q u i t e  s t a b l e  over t h e  whole per iod ,  
w h i l e  a i r  t r a v e l  h a s  more  t h a n  d o u b l e d  i n  r e a l  t e r m s .  Some - i f  
n o t  mos t  - of  t h i s  g r o w t h  i s  d u e  t o  t h e  d e v e l o p m e n t  o f  t h e  
h o l i d a y  t r a v e l  m a r k e t  i n t o  a  mass  m a r k e t  p r o d u c t .  T h i s  i s  
s i g n i f i c a n t ,  a s  t h e  consumer impacts  of  i n fo rma t ion  technology 
a r e  f o c u s s i n g  i n c r e a s i n g  p r e s s u r e  o n  l e i s u r e  e x p e n d i t u r e  and 
l e i s u r e  t i m e . T h e  i m p a c t s  on  t i m e  u s e  a r e  t h e  s u b j e c t  o f  s e p a r a t e  
i n v e s t i g a t i o n ,  and a r e  c o v e r e d  by t h e  1983  BBC Time Use and 
A c t i v i t y  Survey a s  a  r e s u l t  o f  t h e  emergent compe t i t i on  between 
viewing and video/computer/games time. Viewing t i m e  is f o r  many 
p e o p l e  second  o n l y  t o  work and s l e e p  i n  terms o f  t h e  numbers  o f  
hours  spen t  (BBC, 1965). 
S i m i l a r  compe t i t i ve  t r e n d s  i n  expend i tu re s  a r e  appa ren t  w i t h i n  
bo th  t r a n s p o r t  and communication s e c t o r s .  Fig. 8  shows how s t a b l e  
p o s t a l  expend i tu re s  have remained, i n  t h e  f a c e  of r ap id  growth i n  
expendi tures  on te lephones ,  t e legrams ,  - and r a d i o  and TV r e n t a l .  
The g r o w t h  i n  e x p e n d i t u r e  on  t e l e p h o n e  u s e  i s  c o n s i s t e n t  w i t h  
t a h  i n  o t h e r  c o u n t r i e s ,  b u t  t h e  growth i n  t e legram expend i tu re  i s  
not:  Telecom A u s t r a l i a  h a s  r e c e n t l y  e f f e c t i v e l y  d i scon t inued  t h i s  
s e r v i c e .  The c l o s e  ma tch  o f  t e l e p h o n e  u s a g e  e x p e n d i t u r e  w i t h  
r a d i o  and T V  r e n t a l s  i s  m o r e  t h a n  a n  a c c i d e n t  d u e  t o  t h e  
complementary n a t u r e  o f  i n c r e a s e s  i n  r e a l  income w i t h  i n c r e a s e s  
i n  l e i s u r e  equipment. 
The o v e r a l l  p a t t e r n  of UK expend i tu re s  by household income 
a r e  g i v e n  i n  Fig.  9  f o r  1980. The l o n g i t u d i n a l  p a t t e r n s  a r e  
p l a c e d  i n  a  c l e a r e r  p e r s p e c t i v e  by t h e  p a t t e r n s  o f  e x p e n d i t u r e  
a c r o s s  d i f f e r e n t  income l e v e l s .  The amoun t s  o f  e x p e n d i t u r e  on 
communication headings  may ve ry  w e l l  have r i s e n  by a  c o n s i d e r a b l e  
amount i n  r e a l  t e r m s  s i n c e  1 9 7 1  - b u t  i t  i s  s t i l l  n o t  a  v e r y  
impor tan t  p a r t  of t h e  household transport/communications budget 
f o r  h igh income households. 
I n  1980, t h e  average  UK household income was a t  roughly t h e  
p o i n t  where t h e  c a r  and m o t o r c y c l e  p u r c h a s e  e x p e n d i t u r e  c u r v e s  
c r o s s  t h e  communica t ion  e x p e n d i t u r e s  l i n e .  T h i s  s u g g e s t s  t h a t  
t h e  f u n c t i o n a l  r o l e  o f  p o s t a g e  and t e l e p h o n e  e x p e n d i t u r e s  i s  
i n c r e a s i n g l y  i m p o r t a n t  f o r  an  i n c r e a s i n g  p r o p o r t i o n  o f  U K  
h o u s e h o l d s ,  a n d  t h e  1 9 7 4 - 5  A u s t r a l i a n  o b s e r v a t i o n  t h a t  
communica t ions  c o s t s  c a n  exceed  a t  l e a s t  a  number o f  t r a n s p o r t  
expendi ture  components i s  more t h a n  confirmed, a s  f o r  t h e  l o w e s t  
income l e v e l s  c o m m u n i c a t i o n s  e x p e n d i t u r e  exceeded  t h e  t o a l  
expendi tures  on motor v e h i c l e s .  
The s h e e r  s i z e  o f  t h e  b u d g e t  s h a r e  s p e n t  on  moto r  v e h i c l e s  
s u g g e s t s  t h a t  a  l i t t l e  more d e t a i l  on t h e  t i m e  t r e n d s  would be  
u s e f u l  here. Fig. 10 c o n t a i n s  t h i s  d a t a  f o r  t h e  major components 
of motor v e h i c l e  expendi ture .  The g e n e r a l l y  f a i r l y  s t a b l e  t r end  
o f  most of  t h e s e  components b e l i e s  t h e  l a r g e  changes observed i n  
t h e  UK c a r  market  over t h e  decade. The sums involved a r e  l a r g e  by 
n a t i o n a l  b u d g e t r y  s t a n d a r e s ,  and " c o m p a r a t i v e "  s t a b i l i t y  i n  
househo ld  e x p e n d i t u r e s  a t  t h i s  s c a l e  s t i l l  h a s  s u b s t a n t i a l  
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impac t .  These  F i g u r e s  d e m o n s t r a t e  t h a t  t h e  g e n e r a l  t r e n d s  i n  
i n d u s t r i a l  o u t p u t  a r e  g e n e r a l l y  b e i n g  r e f l e c t e d  i n  househo ld  
expendi ture  p a t t e r n s .  
The o v e r a l l  c o m p a r a t i v e  s t a b i l i t y  o f  t h e  t r a n s p o r t  
e x p e n d i t u r e  h e a d i n g s ,  a n d  t h e  a g g r e s s i v e  g r o w t h  i n  t h e  
communication expend i tu re s  means t h a t  i f  p r e s e n t  t r e n d s  cont inue ,  
t h e  a b s o l u t e  s i z e  o f  t h e  c o m m u n i c a t i o n s  s h a r e  o f  t h e  h o u s e h o l d  
budget must soon beg in  t o  a f f e c t  t h e  t r a n s p o r t  expendi tures .  The 
r e l a t i v e  s c a l e s  o f  e x p e n d i t u r e  d e m o n s t r a t e d  i n  Fig .  9 i n d i c a t e  
t h a t  p roduc ts  i n  t h e  c o m p e t i t i v e  o v e r l a p  a r e a  between t r a n s p o r t  
and communications should s t a r t  t o  be a b l e  t o  make a  compe t i t i ve  
impress ion on both if t h e  p r i c i n g  p l a c e s  t h e  r e l e v a n t  p roduc t  o r  
s e r v i c e  w i t h i n  t h e  f i n a n i c a l  r e spources  o f  t h e  average household. 
P r a c t i c a l  c o n f i r m a t i o n  of t h i s  obse rva t ion  has  ve ry  r e c e n t l y  
been obtained from t h e  MicroNet 800  P r e s t e l  s e r v i c e  aimed a t  t h e  
e s t i m a t e d  1-2 m i l l i o n  home compu te r  o w n e r s  i n  t h e  UK. T h i s  
s e r v i c e  has  j u s t  been launched,  and a p p r e a r s  t o  be p r i c e d  i n  t h e  
r i g h t  zone: i n  few mon ths  i t  h a s  i n c r e a s e d  t h e  n u n b e r s  o f  home 
based P r e s t e l  acces s  sys t ems  by over 30 t imes.  
These  comments s h o u l d  be  t a k e n  i n  c o n j u n c t i o n  w i t h  t h o s e  a t  
t h e  end o f  t h e  l a s t  s e c t i o n ,  where  t h e  complemen ta ry  n a t u r e  o f  
most of t h e  t ranspor t /communicat ion innova t ions  was i d e n t i f i e d :  
such obse rva t ions  must be  q u a l i f i e d  once t h e  budget s h a r e s  of  t h e  
two types  of p a r t i a l l y - s u b s t i t u t a b l e  p roduc t  become of comparable 
s i z e .  The e n t e r t a i n m e n t  and e d u c a t i o n a l  a r e  l i k e l y  t o  r e a c t  
f i r s t ,  f o r  d i f f e r e n t  r e a s o n s .  t h e  o n e  t h a t  t h e y  w i l l  h ave  i n  
common i s  t h a t  t h e  a c t i v i t y  i n v o l v e d  is  t h e  o b j e c t i v e  o f  t h e  
e x e r c i s e ,  and t h e  l o c a t i o n  a t  which  it may b e  c a r r i e d  o u t  i s  
q u i t e  unimportant  i f  t h e  entertainment/educational g o a l  is met. 
The m a s s i v e  c r o s s  s u b s t i t u t i o n  which took  p l a c e  i n  t h e  60s  
and 70s between t h e  cinema and t e l e v i s i o n  a s  e n t e r t a i n m e n t  media 
n o t  on ly  showed one s t y l e  of  e n t e r t a i n m e n t  l o s i n g  a  c o m p e t i t i v e  
f i g h t  , bu t  demonstra ted a  c l e a r  d e s t i n a t i o n  s u b s t i t u t i o n  e f f e c t .  
People s tayed  a t  home i n s t e a d  of t r a v e l l i n g .  Fu ture  compe t i t i on  
between t r a n s p o r t  and communications is t h e r e f o r e  probable  on t h e  
b a s i s  o f  t h e  i n t e r a c a t i o n  b e t w e e n  t i m e  a n d  money b u d g e t  
c o n s t r a i n t s .  
J u s t  a s  t r a n s p o r t  h a s  a  l a r g e  p l a c e  i n  househo ld  b u d g e t s  i t  
a l s o  has  a  l a r g e  p l a c e  i n  p u b l i c  expendi ture .  Pub l i c  t r a n s p o r t  i s  
v e r y  e x p e n s i v e  t o  p r o v i d e ,  and motor  v e h i c l e s  a r e  c o s t l y  t o  
o p e r a t e  and own. E q u a l l y ,  t h e  i n e l a s t i c  r e s p o n s e  t o  p e t r o l  
p r i c i n g  l e a d s  T r e a s u r i e s  t o  r a i s e  s u b s t a n t i a l  sums o f  r e v e n u e  
f rom p r i v a t e  t r a n s p o r t  o w n e r s h i p  and use.  T h i s  would s u g g e s t  
t h a t  c o m m u n i c a t i o n s  o f  o t h e r  v a r i e t i e s  w i l l  become  o f  
p r o g r e s s i v e l y  g r e a t e r  i n t e r e s t  f o r  t h e i r  r e v e n u e  r a i s i n g  power 
( a s  we l l  a s  t h e i r  c a p i t a l  hunger).  
Fig. 11 shows t h e  r e c e n t  h i s t o r y  of t h i s  a s p e c t  of  t r a n s p o r t  
and communications a s  r evenue , sou rces  - - and s inks .  
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The l i n e s  above t h e  median d i v i s i o n  r e f e r  t o  a r e a s  where t h e  
T r e a s u r y  i s  g a i n i n g  r e v e n u e  f rom t h e  nomina ted  s o u r c e s ,  w h i l e  
be low t h e  l i n e  a r e  t h e  s u b s i d i e s .  Communica t ions  s e r v i c e s  have  
f i g u r e d  - b r i e f l y  - on t h e  s u b s i d y  s i d e  o f  t h e  UK l e d g e r  i n  t h e  
mid-1970s: a t  p r e s e n t  i t  is p r o d u c i n g  r e v e n u e ,  a t  an  i n c r e a s i n g  
r a t e .  The ove rwhe lming  i m p o r t a n c e  o f  b o t h  p r i v a t e  t r a n s p o r t  
expendi tures  and ( t h e  l e s s e r  ) of p u b l i c  t r a n s p o r t  s u b s i d i e s  a r e  
a l l  too  c l e a r .  
6. CONCLUSIONS 
D i f f e r e n t  a s p e c t s  of  t r a n s p o r t ,  i n fo rma t ion  technology,  d a t a  and 
communications have been cons idered ,  and a  few o f  t h e  l i n k s  drawn 
b e t w e e n  new c a p a b i l i t i e s  a n d  l i n k a g e s  a n d  t h e  t r a n s p o r t  
i n t e r a c t i o n s .  To p r o v i d e  a  s e n s e  o f  p e r s p e c t i v e  on  t h e  p r e s e n t  
s t a g e  o f  i m p o r t a n c e  o f  p r e s e n t  l e v e l s  o f  c o m m u n i c a t i o n s  and 
t r a n s p o r t  e x p e n d i t u r e s  d e t a i l e d  Fami ly  E x p e n d i t u r e ,  N a t i o n a l  
Accounts and o the r  d a t a  from both A u s t r a l i a  and t h e  UK have been 
c o n s i d e r e d .  The o v e r a l l  c o n c l u s i o n s  a r e  t h a t  t h e  p r e s e n t  
c o m p l e m e n t a r i t y  i s  a t  l e a s t  i n  p a r t  due  t o  t h e  s m a l l  r e l a t i v e  
s i z e  o f  t h e  communications a s p e c t s  - bu t  t h a t  a s  communications 
ou tpu t  and expend i tu re  a r e  bo th  growing s w i f t l y  wh i l e  t r a n s p o r t  
o u t p u t  and expend i tu re  a r e  both  s t a t i c ,  t h i s  may n o t  remain t r u e  
f o r  very  long. 
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Figure 1: Trends in industrial output of transport and communications 
industries in the UK in constant money terms 
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Figure 2: 1974-5 Dollar expenditures of Australian households on 
communications, transport and other components of household 
expenditure by income level of the household 
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Figure 8: Postal and other communications trends in UK 1971-81 
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Figure 11: Patterns of subsidy and revenue raising over time in the UK 
for the transport and communications sectors 
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1. INTRODUCTION 
-
Information systems for integrated regional development have 
become subject to the rapid convergence of technologies 
epitomised by the phrase 'information technology'. This Chapter 
places some of the recent and emergent tools of information 
technology in context with the patterns of information management 
and production developed by regional planners. These 
developments fall into several categories: 
(a) The range of opportunities to process and draw from data 
assemblies has increased-by several orders of magnitude. 
(b) The need to integrate data collections of national 
statistical bodies with monitoring statistics has become a 
matter of urgent concern. 
(c) Communication and data capture techniques have undergone 
(and will continue to undergo) fundamental changes that will 
affect both the execution of regional planning and 
development and the management of the process. 
(d) The public has, simultaneously, increasing expectations of 
both more efficient developmental planning and greater 
restraints on the access to and security of information on 
individuals. 1 
Treatment of the developments will follow the same 
general path as these descriptions. First to be treated will be 
the tools of the trade, in the currently conventional 
sense,followed by some of the implications of data networks and, 
knowledge-based systems. Next, the needs for raw data input, its 
timeliness, and its nature will be considered, in conjunction 
with the balance between data reduction and presentation and the 
need to synthesise such complex and extensive material into a 
problem-specific form: albeit with or without a specific 
regional, econometric, or other forecasting framework. 
Thirdly, the impacts of the recent expansion of networked 
communications on the nature of both regional development and 
regional development planning and management will be explored. 
Lastly, the potential and actual problems of public demands for 
security of data held in public-authority and other data banks, 
and the increasing need to hold down the costs of information 
collection will be discussed. 
2. TOOLS OF THE TRADE OF INFORMATION TECHNOLOGY 
- -- -
The traditional tools for regional analysis have been heavily 
influenced by input-output analysis, sectoral studies, and other 
tools broadly following the accounting matrix format. The 
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problems of subregional (and subnational) input-output table 
production are well documented, and a wide variety of empirical 
and other devices for creating subregional tables have been 
tried. All rely, in the end, on data availability - and many 
have had to depend on the triennial or decennial intervals of 
national input-output table production. Certainly all have had 
to accept the considerable delays inherent in the collation, 
production, and public release of these macroeconomic statistics. 
Regional models that include the dynamics of the housing, 
transport, employment, fertility, and economic activity 
components of the system have become increasingly frequent in the 
literature. Once again, these systems are demanding in both the 
quantity and the often 'novel' nature of the time series data 
required. 
The microscale aspects of regional information systems 
have developed swiftly from the early land-parcel inventories to 
highly complicated geocoded, spatially oriented data bases. The 
more complex of these systems integrate the classifications of 
land use and physical planners with plot and dwelling details, 
with public utility access points, lighting positions, water and 
sewerage locations, rating values, and other location-specific 
variables. Such systems, Amsterdam being an example documented 
by van Est and Smit (1980), also expanded to cover road 
accidents, traffic flow, and other activity variables. These 
comprehensive systems now form a convergence between the 
macroeconomic and the spatially specific microeconomic lines of 
work. 
Local government authorities (of the fairly small scale 
of the West Sussex County Council in the United Kingdom and the 
Sydney City Council in Australia) initiated such systems because 
of a revealed need in a specific section of their area of 
responsibility: road inventory and land-use parcel control, 
respectively; and then the integration followed. 
Larger bodies, such as the Greater London Council, 
undertook the production of separate (and major) information data 
bases, such as the GLC's complete, detailed inventory of the 
regional road system in the late 1960s, but then let the 
investment collapse by not updating and maintaining them. 
As an illustration of the accumulating problems of 
integrating and updating accumulating data bases, the detailed 
land-use recording systems for London over the last decade or 
more were inconsistent between different London boroughs, but 
were also updated sufficiently often to remain in use, and of 
real value - for example, in the 1974-76 GLC Regional Freight 
Policy development. At the same time the GLC regional accident 
location data base was being set up and used, and two regional 
transportation surveys were carried out, as well as at least one 
major housing and one recreational survey. Each of these 
information systems was a major consumer of updating resources 
and and was spatially oriented on a different regional basis, but 
was only marginally integrated at that time. 
This pattern of multiple and overlapping spatially 
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o r i e n t e d  r e g i o n a l  in format ion  systems is ncrt uncommon. However, 
t h e  i n t e g r a t i o n  o f  t h e s e  systems has  had t o  awa i t  t h e  widespread 
unders tanding of l a r g e - s c a l e  d a t a  base  t echn iques ,  and t h e  
development of  o r g a n i s a t i o n a l  s t r u c t u r e s  geared t o  such d a t a  
acces s .  This  i n t e g r a t i o n  has  taken p l a c e  over n e a r l y  two 
decades ,  and t h e  c u r r e n t  round of i n t e g r a t i o n  now w e l l  under way 
demand t h a t  t h e  s t a t i s t i c a l  and a n a l y t i c a l  t o o l s  i n  use  by 
p r o f e s s i o n a l s  by a v a i l a b l e  wi th  a  smooth i n t e r f a c e  t o  t h e s e  d a t a  
bases .  A s  is usua l ,  o n l y  when s e r i o u s  a t t e m p t s  a r e  made t o  make 
f u l l  use of t h e  p u t a t i v e l y  a v a i l a b l e  d a t a  banks do  t h e  r e a l  
requirements  f o r  such d a t a  sets and a n a l y t i c a l  systems 
i n t e g r a t i o n  emerge. 
A t y p i c a l  example of t h e  convergence of t o o l s  and 
i n t e r f a c e s ,  i n  y e t  ano the r  of  t h e  London in format ion  bases ,  is 
t h e  SIR ( S c i e n t i f i c  Informat ion R e t r i e v a l )  d a t a  base  system f o r  
s c i e n t i f i c  informat ion r e t r i e v a l .  This  is used t o  c o n t r o l  t h e  
t r a n s p o r t a t i o n  p lanning  d a t a  bank. I t  cove r s  a l l  of t h e  normal 
d a t a  base  p roces ses  and a l s o  i n t e r f a c e s .  t o  SPSS ( S t a t i s t i c a l  
Package f o r  t h e  S o c i a l  Sc iences)  wi th  t h e  same syntax  philosophy.  
T h i s  convergence is now being taken t h e  obvious nex t  s t e p ,  wi th  
microcomputers being viewed a s  ' smar t '  t e r m i n a l s  t o  such 
l a r g e - s c a l e  d a t a  base  computer systems,  and SPSS syntax  f o r  
sma l l e r - sca l e  s t a t i s t i c a l  a n a l y s i s  h a s  a l r e a d y  become a  
marketable  microcomputer-based produc t .  
The p r e s e n t  round of enhancing t h e  c a p a b i l i t y  of  
i n t e g r a t e d  d a t a  b a s e s  and a p p l i c a t i o n  systems is t ak ing  p l a c e  
wi th  unprecedented speed.  The packe t  switched d a t a  networks 
( t y p i f i e d  by EURONET w i t h i n  t h e  European Communities) a r e  r a p i d l y  
t ransforming t h e  p a t t e r n s  of d a t a  a c q u i s i t i o n  and a c c e s s  a c r o s s  
t h e  world. The convergence of telecommunications and computing 
technologies  has  a t  l a s t  become a  market  r e a l i t y  and is beginning 
t o  reach t h e  g e n e r a l  p r o f e s s i o n a l  consc iousness  i n  many 
d i s c i p l i n e s  a s  v a r i o u s  Videotex systems come i n t o  p u b l i c  use .  
The t o o l s  of t h i s  a l t e r e d  environment a r e :  
( a )  packet  switched networks a s  common c a r r i e r s ;  
(b )  Videotex a s  a  ' s imp le '  mass d a t a  base  a c c e s s  p ro toco l  and 
phys i ca l  t e rmina l  d e v i c e ;  
(c) cab l ing  of l a r g e  a r e a s  of domest ic  housing with  video-band 
width l i n k a g e s  and response;  
(d)  remote d a t a  bases  (w i th  s ea rch ing  so f tware )  a s  a  l a r g e - s c a l e  
commercial market ;  
( e )  l o c a l  networks of l a r g e  and smal l  computers; 
( f )  smal l  computer systems wi th  v a s t l y  enhanced l o c a l  p rocess ing  
power, and t e n s  of  megabytes of  s t o r a g e  i n  l o c a l  smal l  
systems a t  low c o s t ;  
(g )  g raph ic s  and c o l m .  g r a p h i c s  p roces so r s  o f  ve ry  high 
r e s o l u t i o n  a t  mass-market p r i c e s ;  
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(h) t h e  f i r s t  t o o l s  ( f a i r l y  p r i m i t i v e  b u t  s t i l l  p r a c t i c a l l y  
u s a b l e  and widely a v a i l a b l e )  f o r  b u i l d i n g  ' e x p e r t  sys tems '  
a s  an a i d  t o  d a t a  s t r u c t u r i n g  and r e t r i e v a l .  
These developments have occurred a t  a  f a r  g r e a t e r  pace 
than prev ious  rounds o f  innova t ion .  I n t e g r a t i n g  t h e s e  new t y p e s  
o f  p roduc ts ,  developing and s e t t i n g  up management s t r u c t u r e s  and 
modes of o p e r a t i o n  t h a t  make e f f e c t i v e  use of them, and 
consequent changes i n  s e r v i c e  l e v e l s ,  r e a c t i o n  t i m e s ,  and 
c o n s u l t a t i o n  and management s t r a t e g i e s  f o r  r e g i o n a l  p lanning and 
development a r e  going t o  l a s t  i n t o  t h e  l a t e  1 9 8 0 ~ ~  a t  l e a s t .  
By t h a t  t i m e  t h e  t o o l s  w i l l  have developed s u b s t a n t i a l l y  
i n  power, bu t  t h e  fundamental changes i n  phi losophy,  i n  d a t a  
a c c e s s  and use ,  and i n  d a t a  c o l l e c t i o n  and a v a i l a b i l i t y  a r e  
a l r e a d y  c l e a r  and u n l i k e l y  t o  be  augmented by f u r t h e r  l a r g e  
changes b e f o r e  1990. The i n f r a s t r u c t u r e s  now committed t o  be  i n  
p l a c e  ( c e l l u l a r  r a d i o ,  video-bandwidth c a b l i n g  wi th  response 
c a p a c i t y ,  s a t e l l i t e  r o u t i n g s ,  and d i r e c t  r e c e p t i o n )  r e q u i r e  about  
t h i s  per iod  of t i m e  t o  become f u l l y  o p e r a t i v e ,  and a r e  t h e r e f o r e  
being l a r g e l y  d i scounted  i n  t h i s  d i s c u s s i o n .  
S o c i a l  a d a p t a t i o n  could w e l l  t a k e  p l a c e  f a s t e r  than 
p r o f e s s i o n a l  a d a p t a t i o n .  The weight of  e a r l y  and expensive 
c e n t r a l i s e d  and c e n t r a l l y  c o n t r o l l e d  s t a t i s t i c a l  c o l l e c t i o n  and 
planning systems h a s  a l r e a d y  b u i l t  up e x p e c t a t i o n s  of power and 
c o n t r o l  ba lances ,  which a r e  now being d e s t a b i l i s e d  by t h e  s w i f t  
devo lu t ion  of t h e  power t o  a c c e s s ,  ho ld ,  p r e s e n t ,  and process  
in format ion  and by t h e  e s c a l a t i n g  need f o r  more in format ion  t o  be  
reduced t o  a  decision-making framework and f o r  qu i cke r  and more 
d i r e c t  response based on t h e  broadening s c a l e  of  i n t e g r a t e d  
r e s p o n s i b i l i t i e s  and in format ion .  
The e a r l y  i n t r o d u c t i o n  of Videotex systems a s  a  'home 
s e r v i c e '  by B r i t i s h  Telecom was a  c l e a r  market ing e r r o r .  The 
b u s i n e s s e s  t h a t  could r e a l l y  u s e  t h e  synchronous t iming of a c c e s s  
and updating t h a t  Videotex p rov ides ,  such a s  t r a v e l  a g e n t s ,  wi th  
t h e i r  need f o r  l a r g e  amounts of  r a p i d l y  updated in format ion  on 
t ime- sens i t i ve  commodities and t o  book con f i rma t ions  a t  t h e  same 
t i m e ,  have long been heavy u s e r s  o f  t e lephones .  The a i r l i n e s  ( i n  
p a r t i c u l a r )  have an e s s e n t i a l  i n t e r e s t  i n  a  s i n g l e ,  con t inuous ly  
updated d a t a  base  of s e a t  and type a v a i l a b i l i t y .  I t  is n o t  
s u r p r i s i n g  t h a t  t h e  t r a v e l  i n d u s t r y  h a s  taken t o  Videotex with  
enthusiasm. 
The French a l t e r n a t i v e  t o  c r e a t i n g  a c c e s s  t o  a  l a r g e  
market  has  been t o  i n s t a l l  massive  numbers of  t e rmina l  d e v i c e s  i n  
s p e c i f i c  a r e a s  a s  a  means o f  bo th  c u t t i n g  t h e  c o s t  and inc reas ing  
t h e  market .  This  is  bea r ing  some f r u i t  a l r e a d y  s i n c e ,  w i t h  t h e  
r e g i o n a l i s a t i o n  of French government many r eg ions  a r e  r e q u e ' s t i n g  
such p i l o t  'Telematique'  i n s t a l l a t i o n s  f o r  t h e i r  own a r e a s ,  
t he reby  a c c e l e r a t i n g  t h e  p e n e t r a t i o n  of d a t a  a c c e s s  t o  more 
people  and p l a c e s  and i n c r e a s i n g  t h e  a b i l i t y  t o  ga rne r  
informat ion economically.  
The imp l i ca t ions  of t h i s  a r e  c r u c i a l  f o r  r e g i o n a l  and 
development planning:  t h e  p u b l i c  Videotex systems have q u i c k l y  
made d i r e c t  connec t ,  autod i a l  modems a  cheap consumer produc t ,  
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and a s  t h e  home computer market  had become o r d e r s  o f  magnitude 
l a r g e r  i n  t h e  UK t han  t h e  p r e s e n t  Videotex market t h e  
communications a s p e c t s  o f  Videotex have been supported by very  
cheap modems i n  t h e  UK Micronet  800 s e r v i c e  r e c e n t l y  launched by 
B r i t i s h  Telecom. Th i s  move h a s ,  a t  a  s t r o k e ,  g iven  t h e  UK p u b l i c  
d i r e c t  a c c e s s  t o  t h e  world communication networks,  a s  t h e  Gateway 
systems t o  Videotex a r e  now r a p i d l y  becoming e s t a b l i s h e d  a s  a  new 
and easy way of ex t end ing  s imple  u se r  a c c e s s  t o  informat ion 
p rov ide r s '  own computers and d a t a  banks. 
The common problems o f  d a t a  communication r a t e s ,  
p r o t o c o l s ,  and modem f r e q u e n c i e s  a r e  a l l  handled by t h e  packet  
switched network s e r v i c e s  o f  t h e  v a r i o u s  Pos t ,  Telegraph and 
Telephone A u t h o r i t i e s  (PTTs). The B e l l  103 US s t a n d a r d s  f o r  300 
baud modem f r e q u e n c i e s  a r e  q u i t e  d i f f e r e n t  from the  
European/Australian convent ions  of C:ITT V21. Such e s s e n t i a l  
convers ion problems have proved t o  b e  t i m ,  consuming and annoying 
even t o  s o p h i s t i c a t e d  u s e r s ,  b u t  t h e  happy synergy of t h e  
Videotex 1200/75 baud communications s t anda rd  and t h e  advent o f  
pub l i c ly -acces s ib l e  packe t  swi tched networks a s  common d a t a  
c a r r i e r s  f o r  both  n a t i o n a l  and i n t e r n a t i o n a l  communications have 
p ro t ec t ed  u s e r s  from many of t h e s e  r e a l  b a r r i e r s  t o  increased  
acceptance and usage. 
The communications phenomenon of t h e  l a t e  1970s was n o t  
t h e  commotion about  common c a r r i e r  r i g h t s  on PTT l i n e s ,  bu t  
r a t h e r  t h e  prompt and e f f e c t i v e  emergence o f  community b u l l e t i n  
boards  on microcomputer systems,  accessed v i a  modems a t  300 baud 
over o rd ina ry  te lephone  l i n e s  and set up a s  soon a s  t h e  t e c h n i c a l  
c a p a b i l i t y  e x i s t e d  i n  t h e  'hobby' community. H i s to ry  is now 
r a p i d l y  r epea t ing  i t s e l f ,  w i t h  networks of p r o f e s s i o n a l s  looking 
t o  t h i s  technique t o  expand t h e i r  own in t e r changes ,  t h e  demand of 
t h e  m i c r o b i o l o g i s t s  o f  A u s t r a l i a  be ing  merely one example of many 
such r e c e n t  i n i t i a t i v e s .  Th i s  market  i s  now being pursued by 
more and more purveyors  o f  e l e c t r o n i c  mai l  s e r v i c e s  on t h e  packet  
switched networks, l e d  by Te lene t  and Tymnet, p r e s e n t l y  amongst 
t h e  l a r g e s t  i n t e r n a t i o n a l  common c a r r i e r s  o f  such s e r v i c e s .  The 
s t imu lus  f o r  t h i s  came from t h e  u s e r s  whose own systems were 
o p e r a t i v e  and who wished t o  communicate wi th  o t h e r s ,  e s p e c i a l l y  
a f t e r  t a s t i n g  t h e  joys  o f  t e x t  c a p t u r e  and process ing  on t h e i r  
own machines, and t o  c a p t u r e  and exchange d a t a  and programs with  
each o t h e r  wi thout  t h e  problems of f i n d i n g  an a c c e p t a b l e  
f loppy-disc  format o r  of  p h y s i c a l l y  b r ing ing  two machines 
t oge the r  f o r  f i l e  t r a n s f e r s .  
The mass-market e q u i v a l e n t  of  t h i s  t ype  o f  s e r v i c e  is 
u s u a l l y  thought t o  be  Videotex,  bu t  an e q u a l l y  important  d e l i v e r y  
system is Telesof tware .  This  t echnique  uses  s t anda rd  t e l e v i s i o n  
t ransmiss ions  wi th  a d d i t i o n a l  d i g i t a l  informat ion packed on t o  
t h e  c a r r i e r .  The T e l e t e x t ,  Ceefax,  and Oracle  s e r v i c e s  i n  t h e  UK 
a r e  t y p i c a l  such sys tems ,  b u t  des igned f o r  t h e  o r d i n a r y  
text- readng user  (w i th  pages  on t h e  weather ,  news, a i r l i n e  
f l i g h t s  etc) . S e l e c t i v i t y  i s  b u i l t  i n t o  t h e  command f o r  a  page 
and a s  t h e  in format ion  i s sued  is a  f i xed  block s e n t  r e p e a t e d l y  
(a l though t h e  b roadcas t ing  a u t h o r i t y  may a l t e r  t h e  c o n t e n t s  
between s c a n s ) ,  o b t a i n i n g  ' a  page is a  slow p roces s .  However, 
t h i s  t ime is n o t  s u b j e c t  t o  any communications cha rge ,  and i t  is  
ha rd ly  s u r p r i s i n g  t h a t  T e l e t e x t  a d a p t o r s  have been so ld  t o  many 
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t i m e  more homes than  have t h e  Prestel Videotex s e r v i c e s  o f  
B r i t i s h  Telecom. 
Tele tex is o f t e n  confused wi th  T e l e t e x t  bu t  r e f e r s  t o  
second gene ra t ion  Telex s e r v i c e s  us ing f u l l  computer based 
communication speeds  and going away from t h e  o l d  f i v e  b i t  Baudot 
codes  used f o r  Telex s e r v i c e s .  
The use  of a v a i l a b l e  TV bandwidth f o r  downloading 
computer sof tware  is i n c r e a s i n g l y  being e x p l o i t e d .  The B r i t i s h  
Broadcasting Corpora t ion  is now on t h e  p o i n t  of  making 
Telesof tware  a v a i l a b l e ,  wi thout  e x t r a  charge ,  t o  t h e  many BBC 
Micro u s e r s ,  through Ceefax adap to r .  The d i f f e r e n c e  between t h e  
o r d i n a r y  Ceefax s e r v i c e  and t h e  new Telesof tware  s e r v i c e  is t h a t  
t h e  f u l l  v ideo bandwidth a v a i l a b l e  o u t  of  normal t r ansmis s ion  
hours  is t o  be  u t i l i s e d ,  i n s t e a d  of t h e  smal l  f r a c t i o n  a v a i l a b l e  
(dur ing t h e  scan b lanking  i n t e r v a l )  dur ing  TV t r ansmis s ion  t i m e s .  
The obvious expansion of t h i s  market a s  c a b l e  TV and wideband 
s a t e l l i t e  l i n k s  begin t o  spread  is c l e a r ,  and i n  t h e  U K  t h e  BBC 
h a s  a l r e a d y  i n d i c a t e d  a p r a c t i c a l  i n t e r e s t .  
The i n t e g r a t i o n  of Videotex and Te lesof tware  is 
remarkably promising,  whatever t h e  means o f  d e l i v e r y .  The 
Aus t r ian  exper imental  Videotex s e r v i c e  now being opera ted  and 
developed wi th  t h e  p a r t i c i p a t i o n  o f  t h e  I n t e r n a t i o n a l  I n s t i t u t e  
f o r  Applied Systems Analys i s  (IIASA) i n  Laxenburg and t h e  
Un ive r s i t y  of  Graz u s e s  B r i t i s h  Telecom's Prestel technology,  b u t  
a l l i e d  t o  an ' i n t e l l i g e n t '  Videotex t e rmina l  ( t h e  M U P I D  co lou r  
computer) ,  s o  t h a t  t h e  f u l l  Tel idon dense-graphics  mode may b e  
adopted a s  f a r  a s  t h e  u s e r  is concerned.  The response  t i m e  of 
t h e  smal l - sca le  s e r v i c e s  ( i n c l u d i n g  games) c u r r e n t l y  a v a i l a b l e  
f o r  downloading ( a u t o m a t i c a l l y ,  and t r a n s p a r e n t  t o  t h e  MUPID 
u s e r )  is e x c e l l e n t ,  y e t  t h e  response  i n t e r a c t i o n  wi th  h o s t  
computers on t h e  Videotex network is maintained.  In t h i s  s p e c i a l  
c a s e  t h e  Telesof tware  is s e n t  down t h e  Videotex modem l i n k ,  b u t  
t h e  p r i n c i p l e  is c l e a r l y  i d e n t i c a l .  
This  broad-based push toward communications h a s  led  t o  
e l e c t r o n i c  mai l  s e r v i c e s  over p u b l i c  te lephone l i n e s ,  and 
provided - and con t inues  t o  p rov ide  - an e f f i c i e n t  and much used 
means o f  exchange of programs, d a t a ,  and t e x t .  Some magazine 
p u b l i s h e r s  use  community b u l l e t i n  boards  a s  a s t anda rd  means of 
accep t ing  m a t e r i a l  f o r  p u b l i c a t i o n ,  and have au tomat ic  
downloading and t y p e s e t t i n g  i n t e r f a c e s  on t h e i r  own systems t o  
complete t h e  publ ished t a s k .  Such c o t t a g e  i n d u s t r y  a p p l i c a t i o n s  
a r e  s w i f t l y  being supplan ted  by l a r g e - s c a l e  commercial s e r v i c e s .  
There a r e  major p r o j e c t s  under way i n  Europe - such a s  G I L T  ( G e t  
In te rconnec t ion  Between Local Text systems) - t o  b u i l d  l i n k s  
between d i f f e r e n t  computer conferenc ing  and message systems by 
developing in te rchange  s t a n d a r d s  (Palme 1982, Sztan j krycer  and 
Karmouch 1982, Hange, Bringsoud, Engebretsen,  Johnsenand 
Sinealand 1982) .  
The ground swell of demand has  now been merged wi th  t h e  
Videotex and PSS systems and t h e  s t eady  emergences of new ( i f  
p o s s i b l y  temporary) standards-. (.such a s  NALPS) t o  r a t i o n a l i s e  t h e  
gorwing d i v e r s i t y ,  and new p roduc t s  w i l l  c o n d i t i o n  t h e  whole 
planning and p a r t i c i p a t i o n  process .  The b i l l i o n - d o l l a r  i n d u s t r y  
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t h a t  p rov ides  d a t a  base  in format ion  has  a l r e a d y  f e l t  t h e  s h a r p  
impact of  d i s t r i b u t e d  loca l -processor  power wi th  l o c a l  s t o r a g e  
and telecommunications l i n k a g e s .  
In p a r a l l e l  w i t h  t h e s e  r ap id  developments, computer-aided 
group communication h a s  been developing a s  an e f f i c i e n t  and 
c o s t - e f f e c t i v e  t o o l .  E l e c t r o n i c  ma i l  is an e a s i l y  understood 
concept,  bu t  a s  t h e  a n a l o g i e s  t o  t h e  te lephone  system become more 
apparen t  than  t h e  a n a l o g i e s  t o  t h e  phys i ca l  ma i l  system, t h e  need 
a r i s e s  f o r  d i r e c t o r i e s ;  f o r  d i i f e r e n t  l e v e l s  of  p r ivacy  and 
immediacy i n  communication; and f o r  t h e  a b i l i t y  t o  merge t h e  t e x t  
cap tu re ,  t ex t -p roces s ing ,  and p u b l i c a t i o n  p roces ses  i n t o  what 
appears  t o  b e  a  u n i t a r y  environment from t h e  o t h e r  s i d e  of t h e  
te rmina l .  
Developments i n  computer, aud io ,  and video conferenc ing  
have taken p l a c e  a t  d i f f e r e n t  r a t e s .  Video conferenc ing  and 
audio conferencing a r e  s p e c i f i c a l l y  synchronous: a l l  p a r t i e s  
must be  coord ina ted  on - l i ne  and on ly  t h e  s p a t i a l  problems a r e  
overcome by t h i s  need f o r  timimg and coo rd ina t ion .  Much work 
need t o  be  s p e n t  (e.g.  t h e  South P a c i f i c  expe r i ence  wi th  
PEACESAT (Semahu 1 9 8 2 ) )  on s e t t i n g  up t i m e t a b l e s  f o r  t h e s e  
co inc iden t  t imings  t o  work. Never the less ,  such audio l i n k s  have 
proved t o  b e  of c o n s i d e r a b l e  va lue  i n  l a r g e  r eg ions  such a s  South 
P a c i f i c ,  and even i n  s m a l l  p a r t s  of  t h i s  reg ion  such a s  Hawaii 
which s u f f e r s  from communication problems between t h e  i s l a n d s ,  
a l though t h e  a r c h i p e l a g o  is o n l y  a  few hundred m i l e s  a c r o s s .  
The b e s t  t r i b u t e  t o  t h i s  form of communication is t h a t  
t h e  sugges t ions  t h a t  new s a t e l l i t e s  t o  r e p l a c e  ATS-1, which is 
used by t h e  PEACESAT consor t ium,  would r e q u i r e  more advanced and 
expensive r e c e p t i o n  equipment have r a i s e d  widespread conern from 
the  P a c i f i c  n a t i o n s ,  who have come t o  r e a l i s e  some of t h e  
p o t e n t i a l  of  ATS-1 through PEACESAT. C u r r e n t l y  t h e  need f o r  
asynchronous communications i s  being a t t a c k e d ,  and computer 
networking over r a d i o  l i n k s ,  w i th  a  s imple  form of e l e c t r o n i c  
ma i l ,  is now being set up. 
Video conferenc ing  systems have rece ived  what might 
reasonably b e  regarded a s  an unreasonable  amount o f  a t t e n t i o n .  
C e r t a i n l y  t h e  concept  o f  t h e  videophone pu t  forward by Hugo 
Gernsback (1911) i n  some of t h e  e a r l i e s t  'modern' s c i e n c e  f i c t i o n  
t h i s  cen tu ry  h a s  been followed more because of t e c h n i c a l  
c a p a b i l i t y  than  of market  need. Extensive  work h a s  been done on 
t h e  advantages o r  o the rwi se  o f  synchronous communications t o  l i n k  
more than one person.  
The audio con fe rence ,  where many speake r s  can s h a r e  t h e  
audio p a r t s  of  a  c o n v e r s a t i o n  ( u s u a l l y  by means o f  an audio 
b r idge  dev ice  supp l i ed  by t h e  PTT), has  become i n c r e a s i n g l y  
e n t h u s i a s t i c a l l y  suppor ted  where t h e  f a c i l i t i e s  have been made 
a v a i l a b l e .  However, i n  most c a s e s  i t  is  s t i l l  necessary  t o  make 
p r i o r  arrangements t o  s e t  up t h e  t e c h n i c a l  l i n k s ,  t he reby  
v i t i a t i n g  some of t h e  p o t e n t i a l .  
The ex t ens ion  o f -  t h e  synchronous a u r a l  conference  t o  
inc lude  v i s u a l  in format ion  is an appea l ing  idea ,  bu t  r e q u i r e s  a  
bandwidth of s e v e r a l  megacycles a s  opposed t o  t h e  few k i l o c y c l e s  
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needed f o r  a u d i o  exchange .  To d a t e  t h i s  h a s  meant  t h a t  t h e  p r i o r  
c o o r d i n a t i o n  e f f o r t s  h a v e  made v i d e o  c o n f e r e n c e s  mos t  s u i t a b l e  
f o r  r e g u l a r  m e e t i n g s ,  and l i m i t e d  t h e  r a n g e s  o f  a p p l i c a t i o n  
b e c a u s e  o f  t h e  need t o  r e a c h  t h e  s t u d i o s  where t h e  f a c i l i t i e s  a r e  
o f f e r e d .  
The d e l i v e r y  of  t h e  s i g n a l  b y  d i r e c t  s a t e l l i t e  l i n k s  w i l l  
s h a r p l y  a 1  ter t h e s e  l i m i t a t i o n s ,  and make t h e  v i d e o  c o n f e r e n c e  
s t a t i o n  a  p o r t a b l e  ( o r  a t  l e a s t  t r a n s p o r t a b l e )  d e v i c e  r e q u i r i n g  
less s p a t i a l  and t e r m p o r a l  r e s t r i c t i o n s .  The S a t e l l i t e  B u s i n e s s  
Sys tems s t u d i e s  o f  v i d e o  c o n f e r e n c i n g  ( H a n s e l 1  et  a 1  1982)  
c o n s e q u e n t l y  produced  r a t h e r  more p o s i t i v e  r e s u l t s  t h a n  had 
p r e v i o u s l y  been  o b t a i n e d  when t h e s e  t y p e s  o f  s e r v i c e s  were 
t e s t e d .  
The a s y n c h r o n o u s  a s p e c t  o f  computer -a ided  communica t ions  
is c o n s i d e r a b l y  u n d e r e s t i m a t e d .  The term t e l e c o n f e r e n c i n g  is 
c u r r e n t l y  used  i n  a  g e n e r i c  manner t o  c o v e r  v i d e o  and a u d i o  
c o n f e r e n c i n g  - b a s i c a l l y  t h e  synchronous  modes - and t h e  
a synchronous  s y s t e m s  o f  e l e c t r o n i c  m a i l  and computer -a ided  
c o n f e r e n c i n g  a r e  p l a y e d  down. 
The s p a t i a l  s e p a r a t i o n s  i n h e r e n t  i n  r e g i o n a l  p l a n n i n g  and 
c o o r d i n a t i o n  make t h e  u s e  o f  s u c h  s y s t e m s  be tween d e i v e r s e  
o r g a n i s a t i o n s  o f  c o n s i d e r a b l e  v a l u e .  Communications f o r  t h e  
m a s s i v e  A u s t r a l i a n  Nor thwes t  S h e l f  f o r  n a t u r a l  g a s  h a v e  been  
m a t e r i a l l y  a s s i s t e d  b y  computer  c o n f e r e n c i n g  s e r v i c e s  a s  i t  h a s  
r e q u i r e d  a t  t h e  s m a l l e s t  s c a l e  c o o r d i n a t i o n  o v e r  t h e  s e v e r a l  
t h o u s a n d s  o f  k i l o m e t e r s  be tween t h e  S h e l f  and P e r t h  w i t h i n  t h e  
s ta te  o f  Western  A u s t r a l i a ,  a s  w e l l  a s  t h e  t r a n s c o n t i n e n t a l  and 
i n t e r n a t i o n a l  d i s t a n c e s  a l s o  i n v o l v e d  i n  t h e  ne twork .  
O r g a n i s a t i o n s  s u c h  a s  IIASA a r e  n o t  t h e  f i r s t  t o  c a r r y  o u t  
d i s t r i b u t e d  management o f  s c i e n t i f i c  (as d i s t i n c t  f rom 
e n g i n e e r i n g )  p r o j e c t s  ( V a l l e e  and Gibbs  1 9 7 6 ) ,  a l t h o u g h  t h e  IIASA 
T e l e c e n t r e  System h a s  b e e n  a c t i v e l y  used  f o r  some t i m e  f o r  t h i s  
p u r p o s e  ( P e a r s o n  and L a t h r o p  1 9 8 1 ) .  
The t o o l s  of  t h e  t r a d e  o f  i n f o r m a t i o n  t e c h n o l o g y  f o r  
i n t e g r a t e d  r e g i o n a l  deve lopmen t  a r e  t h e r e f o r e  becoming a v a i l a b l e  
i n  fo rms  t h a t  l i n k  d a t a  g a t h e r i n g ,  d a t a  p r o c e s s i n g ,  d a t a  
p u b l i s h i n g ,  and d e l i v e r y  o f  s u b s e q u e n t  r e s u l t s  f o r  d e c i s i o n  
s u p p o r t  and m o n i t o r i n g .  I n  t h e  n e x t  s e c t i o n  t h e  means b y  which 
t h e s e  l i n k s  c a n  b e  made u s a b l e  w i l l  be c o n s i d e r e d .  
3. USING THE TOOLS OF TRADE 
- 
. I  
The p r i m a r y  problem i n  u s i n g  l a r g e - s c a l e  d a t a  s y s t e m s  is g r a s p i n g  
t h e  n a t u r e  and s t r u c t u r e  o f  t h e  s y s t e m s  used  t o  o r g a n i s e  t h e  
i n f o r m a t i o n .  The u n d e r l y i n g  s t r u c t u r e  o f  many o f  t h e  d a t a  b a s e  
s y s t e m s  now a v a i l a b l e  h a s  become e x t r e m e l y  complex ,  and r e q u i r e s  
s p e c i a l  s k i l l s  i n  i n f o r m a t i o n ~ e t r i e v a l  t o  d r i v e  them u s e f u l l y  o r  
e f f i c i e n t l y .  T h i s  h a s  c e r t a i n l y  s lowed down t h e  p e n e t r a t i o n  o f  
t h e  u s e  o f  s u c h  s y s t e m s ,  and t h e  c o s t s  ( i n  b o t h  communica t ions  
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and d a t a  base  s e r v i c e s )  of l e a r n i n g  on- l ine  have i n h i b i t e d  many 
from looking i n  t h i s  d i r e c t i o n .  There a r e  now new t o o l s  t o  
s e r v i c e  t h i s  s p e c i f i c  need. 
S u b s t a n t i a l  numbers of  i n v e s t o r s  i n  t h e  United S t a t e s  
have au tomat ic  programs t o  'wake up' t h e i r  home computers,  d i a l  
an a c c e s s  number o f  an  in format ion  u t i l i t y ,  c a l l  up t h e  Dow-Jones 
s t o c k s  d a t a  base .  r e q u e s t  t h e  r e s u l t s ,  load them down on t o  t h e  
f loopy d i s c  of t h e i r  own computer, merge t h e  r e s u l t s  wi th  d a t a  
sets c o l l e c t e d  p r e v i o u s l y ,  a n a l y s e  t h e  s t o c k s ,  and s t o r e  t h e  
r e s u l t s  b e f o r e  p u t t i n g  t h e  computer back t o  s l e e p  aga in .  
B ib l iog raph ic  d a t a  base  s p e c i a l i s t s ,  such a s  Dialog and O r b i t ,  
have noted t h e  s h a r p  d e c l i t i e  i n  connect- t ime s a l e s  w i th  t h e  
i n t r o d u c t i o n  of 1200 baud a c c e s s  l i n e s ,  a s  u s e r s  switched over t o  
o f f - l i n e  p r e p a r a t i o n  o f  t h e i r  e n q u i r i e s  and immediate downloading 
of t h e  r e s u l t s  on t o  l o c a l  d i s c s  f o r  review and reuse .  The 
r e a c t i o n  of a t  l e a s t  one o f  t h e s e  s p e c i a l i s t s ,  BRS (B ib l iog raph ic  
R e t r i e v a l  S e r v i c e s ) ,  ha s  been t o  accep t  t h i s  t r e n d  and o f f e r  a  
microcomputer wi th  a  20 megabyte hard d i s c  and t h e i r  BRS/SEARCH 
sof tware  t a i l o r e d  f o r  t h i s  t a s k ,  and o f f e r  a  s e r v i c e  of r e g u l a r  
bulk  downloading of t h e  neces sa ry  upda tes  from t h e i r  d a t a  bases .  
This  t rend  can r e l i a b l y  b e  expected t o  a c c e l e r a t e  wi th  t h e  spread 
of TV c a b l e  s e r v i c e s .  T h i s  combination o f  t e c h n o l o g i e s  is 
p a r t i c u l a r l y  r e l e v a n t  t o  r e g i o n a l  p lanning.  
Another r e c e n t l y  demonstrated major t r end  has  been i n  
improving t h e  q u a l i t y  o f  a c c e s s  t o  some of t h e  ex t remely  complex 
d a t a  bases .  For example, use  of t h e  mass ive  D i sc losu re  d a t a  
base ,  which comprises  a l l  a v a i l a b l e  company r e p o r t s  f o r  t h e  US, 
r e q u i r e s  s u b s t a n t i a l  t r a i n i n g  of in format ion  r e t r i e v a l  
s p e c i a l i s t s .  This  is becoming i n c r e a s i n g l y  uneconomic. 
Disc losure ,  Inc. ,  i s  one o f  a  number of in format ion  p r o v i d e r s  who 
have tu rned  t o  e x p e r t  sys tems  t echn iques ,  and have c r e a t e d  a  
micro-computer program t h a t  makes t h e  in format ion  r e t r i e v a l  
s p e c i a l i s t  unnecessary and fo l lows  f a i r l y  q u i c k l y  on t h e  l e a d  of 
t h e  RITA Expert  System development RAND Corpora t ion  t o  p rov ide  a  
means of b u i l d i n g  computer based i n t e l l i g e n c e  i n t o  t e rmina l  
i n t e r a c t i o n s  (Anderson and G i l l o g l y ,  1977).  Th i s  type  of 
development is  t h e  ha rb inge r  o f  many more such h i g h l y  i n t e l l i g e n t  
and in t ens ive -acces s  demands f o r  informat ion.  Recent p r ivacy  
laws w i l l  make it d i f f i c u l t  f o r  o f f i c i a l  n a t i o n a l  s t a t i s t i c a l  
bodies  t o  resist t h e s e  developments i n  e a s i n g  use r  a c c e s s  t o  
complex primary d a t a  s o u r c e s  f o r  long ,  e s p e c i a l l y  a s  a  number of 
them now use  t h e  I.P. Sharp pe r sona l  computer and many o t h e r s  t o  
make t h e i r  own t i m e  series o f  d a t a  a v a i l a b l e  t o  t h e i r  end u s e r s ,  
i n  an environment w i th  i n t e g r a t e d  a n a l y t i c a l  t o o l s :  APL and 
MAGIC, t o  pursue t h e  (now f a r  from unique) I .P.  Sharp example. 
This  tend i n  i n c r e a i n g  machine i n t e l l i g e n c e  a t  t h e  u se r  
enqui ry  i n t e r f a c e  h a s  ga ined  f r e s h  suppor t  and momentum from t h e  
s t eady  improvement i n  t h e  u s a b i l i t y  of  t h e  'knowledge-based 
systems'  programming languages  developing i n  t h e  cou r se  of work 
on a r t i f i c i a l  i n t e l l i g e n c e .  These have made a c c e s s i b l e  some of 
t h e  methods of f o r m a l i s i n g  q u e r i e s  based on l o g i c a l  deduc t ion  
from a s s e r t i o n s  and c o n d i t i o n a l  s t a t emen t s  t h a t  can b e  made about  
t h e  s i t d a t i o n s  under s tudy .  The b e s t  known language of t h i s  type  
is PROLOG (Programming i n  Logic) (Clocksin and Mel l i sh  1981) ,  and 
it is i n c r e a s i n g l y  being used t o  l i n k  r e l a t i o n a l  d a t a  b a s e  and 
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l o g i c a l  d e d u c t i v e  r e t r i e v a l  p r o c e s s e s  t o g e t h e r  i n t o  a s i n g l e  
sys t em.  
T h i s  q u i n t e s s e n t i a l l y  academic  l a n g u a g e  is b e i n g  used  
e f f e c t i v e l y  i n  a p p l i e d  e n v i r o n m e n t s  a l r e a d y .  B r i t i s h  Telecom is 
u s i n g  i t  t o  ease t h e  i n t e r a c t i o n  w i t h  i t s  own S t r a t e g i c  P l a n n i n g  
model ,  and numerous d a t a  b a s e  w o r k e r s  are now f o r g i n g  t h e  l i n k s  
be tween r e l a t i o n a l  d a t a  b a s e s  and s u c h  s e m i - i n t e l l i g e n t  f r o n t  
e n d s  a s  B r i t i s h  Telecom (BT) h a s  u n d e r t a k e n  t o  b u i l d  ( P r o b e r t  
1 9 8 1 ) .  
A s p e c i a l  f e a t u r e  o f  t h i s  BT a p p r o a c h  is t h a t  i t  was 
r e c o g n i s e d  f rom n e a r l y  t h e  s t a r t  o f  t h e  program t h a t  t h e  
n o r m a t i v e  n u m e r i c a l  m o d e l s  u n d e r l y i n g  t h e  d i f f e r e n t  s egmen t s  o f  
t h e  BT long- range  p l a n n i n g  s y s t e m  a r e  n o t  t h e  key  a r e a s  f o r  
a t t e n t i o n .  The u s e r  i n t e r f a c e  h a s  b e e n  g i v e n  p a r t i c u l a r  
a t t e n t i o n ,  and t h e  u s e  o f  e x p e r t  s y s t e m s  t e c h n i q u e s  f o r  a i d i n g  
t h e  a n a l y s t  and h i s  s e n i o r  management t o  g a i n  i n  u n d e r s t a n d i n g  
f rom t h e  u s e  o f  t h e  model s y s t e m  h a s  l e d  t o  t h e  need  f o r  a  sys t em 
t h a t  c a n  e x t r a c t  t h e  l e s s o n s  f rom t h e  e x t r e m e l y  l a r g e  number o f  
v a r i a t i o n a l  r u n s  o f  t h e  f o r e c a s t i n g  s y s t e m  which h a v e  a l r e a d y  
been  b u i l t  up ,  and a t  t h e  v e r y  l e a s t  d raw t h e  u s e r ' s  a t t e n t i o n  t o  
a r e a s  o f  s i g n i f i c a n c e  and a s s o c i a t i o n  w i t h  t h e  q u e r i e s  h e  h a s  
j u s t  i n i t i a t e d .  
The c u m u l a t i v e  e f f e c t  o f  t h e s e  movements - a t  u s e r  
i n t e r f a c e  and a t  d a t a  b a s e  s t r u c t u r i n g  l e v e l s  - is t o  s h r i n k  t h e  
g a p  between i n s e r t i o n  o f  new d a t a  i n t o  d a t a  b a s e  and  t h e  r e s p o n s e  
t o  q u e r i e s  o f  t h e  s y s t e m  t h a t  t a k e  a c c o u n t  o f  t h e  new m a t e r i a l .  
The p r e s s u r e s  a l r e a d y  b e i n g  induced  b y  c h e a p e r  and better g r a p h i c  
s y s t e m s  t o  p r o v i d e  wider -bandwidth  d i s p l a y s  and r e s p o n s e s  t o  
p l a n n i n g  r e q u i r e m e n t s  may l e a d  t o  l a r g e r  amounts  o f  i n f o r m a t i o n  
b e i n g  p r o v i d e d  a t  a  more l i m i t e d  l e v e l  o f  a n a l y t i c a l  r e d u c t i o n  
and s y n t h e s i s  - b u t  a t  a  v e r y  much e a r l i e r  d a t e  a f t e r  d a t a  
c o l l e c t i o n  t h a n  is p r e s e n t l y  t h e  c a s e .  T h i s  w i l l  s w i t c h  
a t t e n t i o n  from. 
T h i s  is u n l i k e l y  t o  r e d u c e  t h e  need f o r  s t r a t e g i c  
economic a n a l y s i s  and f o r e c a s t i n g ,  and may even  i n c r e a s e  t h e  
r e c o g n i t i o n  o f  t h e  need f o r  i t ,  b u t  t h e  e x p e c t a t i o n  t h a t  
h i g h - d e n s i t y  g r a p h i c  d i s p l a y s  o f  p h y s i c a l ,  economic ,  s o c i a l ,  and  
demographic  f a c t o r s  w i l l  b e  r e a d i l y  a v a i l a b l e  c a n  b e  c o u n t e d  upon 
t o  i n c r e a s e  t h e  p r e s s u r e  on r e g u l a r l y  upda ted  i n f o r m a t i o n  and t h e  
l i n k a g e s  between d i f f e r e n t  a d m i n i s t r a t i v e  s o u r c e s  o f  i n p u t .  
The i m p l i c a t i o n s  o f  e x t e n s i v e  c r o s s - l i n k a g e  o f  d i f f e r e n t  
computer  s y s t e m s  t h r o u g h  p a c k e t - s w i t c h e d  d a t a  n e t w o r k s  a r e  
i m p o r t a n t  f o r  r e g i o n a l  p l a n n i n g  and a  s t r o n g  c a t a l y s t  f o r  
i n t e g r a t i o n  o f  t h e  p r o c e s s e s  i n v o l v e d .  The u s e  o f  d i s t r i b u t e d  
computer  p r o c e s s i n g  power is a l r e a d y  w e l l  e s t a b l i s h e d  o v e r  s u c h  
ne tworks  and is h e a v i l y  used  o v e r  d e d i c a t e d  l i n e s  be tween 
numerous academic  c e n t e r s  i n  many c o u n t r i e s .  The p a r a l l e l  
deve lopmen t  o f  r emote  a c c e s s  t o  ma jo r  d a t a  b a s e s  and s e a r c h i n g  
s y s t e m s  o v e r  t h e s e  ne tworks  h a s  been  a  s p e c i f i c  g o a l  o f  t h e  EEC 
E u r o n e t .  The deve lopmen t  o f  d i s t r i b u t e d  d a t a  b a s e s ,  r e l i a n t  on 
s u c h  ne tworks  f o r  t h e i r  i n t e 2 r a t i o n ,  a c c e s s ,  and p r o c e s s i n g ,  is 
t h e  o n e  t h a t  h a s  g r e a t e s t  i m p o r t a n c e  f o r  r e g i o n a l  p l a n n i n g .  
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The s i m p l i f i e d  a c c e s s  systems provided by Viewdata 
systems o f f e r  a  h i g h l y  e f f e c t i v e  way of expanding t h e  s e r v i c e s  
based on such systems,  and - through t h e  Gateway i n t o  o t h e r  
systems and t o  o t h e r  t ypes  o f . s e r v i c e s  - t h e  a b i l i t y  t o  g a t h e r  
d a t a  a s  w e l l  a s  r e q u e s t  i t .  This  ' r esponse  page'  a s p e c t  of  
P r e s t e l  ha s  been used by BT t o  o f f e r  a  gateway s e r v i c e  from 
Prestel d i r e c t l y  through t o  t h e  on- l ine  booking computers o f  Pan 
Am and o t h e r  major t r a v e l  c a r r i e r s .  The e x p l o i t a t i o n  of t h i s  
c a p a b i l i t y  f o r  g a t h e r i n g  d a t a  w i l l  no doubt  fol low.  
In summary, t h e  t o o l s  now a v a i l a b l e  and coming i n t o  wider 
use  provide:  
( a )  D i s t r i b u t e d  d a t a  a c c e s s ,  
(b )  D i s t r i b u t e d  d a t a  base  r e t e n t i o n ,  
(c) Graphics-aided responses ,  
(d )  I n t e r a c t i v e  da t a -ga the r ing  c a p a b i l i t y ,  
(e) E l e c t r o n i c  m a i l ,  
( f )  Asynchronous communication, such a s  computer conferenc ing ,  
(g )  I n t e l l i g e n t  t o o l s  f o r  in format ion  e x t r a c t i o n  and a i d  and 
i n t e r p r e t a t i o n  o f  r e s u l t s .  
4. IMPLICATIONS FOR DATA COLLECTION 
- --
The expanded u s e  of d i s t r i b u t e d  d a t a  management systems w i l l  
f a c i l i t a t e  a  g r e a t e r  d e c e n t r a l i s a t i o n  of d a t a  a c q u i s i t i o n  wi thout  
t h e  l o s s  of c e n t r a l  c o o r d i n a t i o n .  I t  w i l l  a l s o  prov ide  
( p o t e n t i a l l y  a t  l e a s t )  t h e  a b i l i t y  t o  r e d i s t r i b u t e  t h e  process ing  
and input  o f  in format ion  a s  a  r e s u l t .  
In dense ly  populated c o u n t r i e s  t h e  expansion of 
video-bandwidth c a b l e  networks w i l l  provide  nove l ,  i n t e r a c t i v e  
and f r i e n d l y  means o f  c o l l e c t i n g  d a t a  from households ,  bus ines s  
e n t e r p r i s e s ,  and o r g a n i s a t i o n s .  The Videotex systems growing up, 
s lowly,  may y e t  o f f e r  f u r t h e r  o p p o r t u n i t i e s .  The f a r  g r e a t e r  
p r e s e n t  succes s  of  Videotex a s  a  system f o r  o p e r a t i o n s  of c losed  
user  groups and d a t a  c a p t u r e  is both  a  s i g n  t h a t  t h i s  is a  r e a l  
p o s i b i l i t y  i n  t h e  t e c h n i c a l  s ense  - and t h a t  i t  may n o t  prove 
p r a c t i c a l  f o r  household-based in format ion ,  f o r  l a c k  of 
p e n e t r a t i o n .  Videotex is n o t  t h e  on ly  i n t e r a c t i v e  d a t a  
c o l l e c t i o n  system i n  p r o s p e c t ,  however, and p l a n n e r s  should 
expec t  o t h e r s  t o  emerge. 
The t e c h n i c a l  o p p o r t u n i t i e s  f o r  a l t e r i n g  t h e  approach of 
r eg iona l  management and planning t o  d a t a ,  from the  slow reduc t ion  
of mass c r o s s - s e c t i o n a l  d a t a  c o l l e c t i o n s  t o  t h e  t r a c k i n g  of 
changes,  and thus  from a  normative planning s t a n c e  t o  a  
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monitoring and c o n t r o l  p o s i t i o n ,  a r e  becoming e x t e n s i v e .  This  
does  n o t  mean t h a t  t h e  p o l i t i c a l  is l i k e l y  t o  emerge t o  make such 
a  change p r a c t i c a l  r a t h e r  than merely  p o s s i b l e .  
The a b i l i t y  of Viewdata systems t o  'na r rowcas t '  
informat ion t o  a  s p e c i a l  i n t e r e s t  group is of  p a r t i c u l a r  
importance when t h e  enormous d i v e r s i t y  of  r e g i o n a l  p lanning  needs 
i s  cons idered .  Rice and P a i s l e y  (1982) r e p o r t  a  t y p i c a l  c a s e ,  
where a  farmer in format ion  system was s e t  up and a s se s sed  i n  
ope ra t ion  i n  t h e  US. The s i g n i f i c a n c e  of in format ion  a c c e s s  and 
immediacy i n  a  f a r m e r ' s  everyday l i f e  a l r e a d y  was a  marked 
f ind ing :  t h e  key r e s u l t  was t h a t  t h e  fa rmers  used t h e  system, 
q u i c k l y  and e f f e c t i v e l y ,  and t h e - t e c h n i q u e  of Videotex d e l i v e r y  
was a p p r o p r i a t e ,  b u t  i t  was a l s o  v u l n e r a b l e  t o  narrowcast ing 
r a d i o  s e r v i c e s  when t h e y  s t a r t e d  a t  a  l o c a l  l e v e l .  The p o i n t  of  
g r e a t e s t  of  g r e a t e s t  i n t e r e s t  i s  t h a t  t h e  moni tor ing p roces s  and 
d a t a  c o l l e c t i o n  system were b u i l t  i n t o  t h e  in format ion  d e l i v e r y  
system. This  found w i l l  a c c e l e r a t e .  
The key p o i n t  f o r  Regional d a t a  p r o v i d e r s  is t h a t  t h i s  
h igh  l e v e l  of  d i s t r i b u t e d  a c c e s s  t o  t h e i r  d a t a b a s e s  can a l s o  work 
i n  t h e  r e v e r s e  d i r e c t i o n .  I t  may a l r e a d y  b e  more economic t o  
permi t  remote u s e r s  t o  s p e c i f y  forms o f  a n a l y s i s  on l i n e ,  and t h e  
c e n t r a l  da t abase  computers o n l y  then  produce t h e  r e s u l t s .  The 
p r ivacy  o f  i n d i v i d u a l s  from record l i n k a g e  can b e  p rope r ly  
c o n t r o l l e d ,  and major .  
5. IMPLICATIONS FOR REGIONAL MANAGEMENT AND INTEGRATED PLANNING 
- 
Modern informat ion technology o f f e r s  many p e r s p e c t i v e s  f o r  an 
a p p r o p r i a t e  use  of a l l  p e r t i n e n t  and a v a i l a b l e  d a t a  f o r  r e g i o n a l  
p lanning (see a l s o  Sec t ion  3 ) .  Some examples w i l l  c l a r i f y  t h i s  
r e l evance  of s p a t i a l l y  o r i e n t e d  informat ion systems f o r  r e g i o n a l  
management and i n t e g r a t e d  planning.  
The lowest  l e v e l  of geographic  d e t a i l  i n  r e g i o n a l  
p lanning is exempl i f ied  by t h e  land-parce l  and p u b l i c  s e r v i c e s  
inventory .  It  is when such geograph ica l ly  s p e c i f i c  d a t a  become 
f u l l y  captured on e l e c t r o n i c  media t h a t  r e g i o n a l  p lanning g a i n s  
g r e a t e s t  b e n e f i t .  
The d i v e r s i t y  of in format ion  f lows of c r u c i a l  i n t e r e s t  t o  
r e g i o n a l  p l anne r s  i n c l u d e s  f lows of goods and of f i n a n c i a l  
s e r v i c e s  and t r a n s a c t i o n s .  The f lows of f i n a n c i a l  t r a n s a c t i o n s  
a r e  qu ick ly  becoming t e c h n i c a l l y  w i th in  t h e  scope of 
semi-automatic d a t a  c a p t u r e  - but t h i s  would of cou r se  b e  
r e s i s t e d  by t h e  emerging in te rbank  and common-carrier d a t a  
networks. The p l a c e  of t h e  law and of r e g u l a t i o n  i n  t h i s  domain 
should be  pursued by n a t i o n a l  s t a t i s t i c a l  a u t h o r i t i e s ,  a s  t h e i r  
r o l e s  change over t h e  nex t  decade.  
- 
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6. SOCIAL ACCEPTANCE 
- - 
The inc reas ing  i n t r u s i v e n e s s  of coord ina ted  d a t a  banks and t h e  
s t e a d i l y  i n c r e a s i n g  e a s e  . o f  o b t a i n i n g  s u f f i c i e n t  computer 
p rocess ing  r e sou rces  t o  t r a c e  i n d i v i d u a l  l i n k s  through l a r g e  d a t a  
c o l l e c t i o n s  a r e  c o n t r i b u t i n g  t o  a  r e a l  s ense  o f  l o s s  o f  p r ivacy  
by i n d i v i d u a l s ,  b u s i n e s s  o r g a n i s a t i o n s ,  and t h e  community. These 
p r e s s u r e s  have become c o n c r e t e  i n  t h e  form of d a t a  p r i v a c y  laws,  
l i c e n c i n g  of d a t a  ho ld ings ,  and,  on t h e  o t h e r  s i d e  of t h e  f ence ,  
freedom-of-information a c t s .  The n a t u r e  and t e n s i o n s  i n  t h e  
changing ba lance  between t h e s e  opposing f o r c e s  of r e t e n t i o n  of 
p r ivacy  and increased  e a s e  o f  c o r r e l a t i o n  and coo rd ina t ion  of 
e l e c t r o n i c a l l y  cap tu red  and t r anmi t t ed  d a t a  w i l l  b e  c r u c i a l  f o r  
a l l  a s p e c t s  of  p lanning.  
The t e c h n i c a l  c a p a b i l i t i e s  of d a t a  c a p t u r e  and record 
l inkage  t h a t  have a l r e a d y  emerged a r e  f a r  beyond t h e  g e n e r a l  
understanding of most o f  t h e  popu la t ion ,  and add a  c o n s i d e r a b l e  
burden of l o s s  of  c o n f i d e n t i a l i t y  bo th  t o  i n d i v i d u a l s  and t o  
o rgan i sa t ions .  In some c o u n t r i e s  t h e s e  i s s u e s  may b e  regarded 
d i f f e r e n t l y ,  and t h e  implementation i s s u e s  w i l l  then dominate t h e  
d i scuss ion .  In o t h e r s  t h e  s o c i a l  ba l ance  w i l l  be s u f f i c i e n t l y  
d i s tu rbed  by them t h a t  such developments w i l l  n o t  proceed f a r  
without t h e  need f o r  wide p u b l i c  endorsement. For example, t h e  
ba lance  between t h e  bank and i n d i v i d u a l  interests i n  e l e c t r o n i c  
t r a n s f e r  of funds  has ,  f o r  example, y e t  t o  b e  shown t o  o f f e r  much 
t o  t h e  i n d i v i d u a l ,  b u t  i t  undoubtedly h a s  a  g r e a t  d e a l  t o  o f f e r  
t o  bo th  banks and government. 
A t r e n d  h a s  become appa ren t  i n  some c o u n t r i e s ,  Japan 
being amongst t h e  f i r s t  t o  expe r i ence  i t ,  of an inc reas ing  
r e s i s t a n c e  t o  government su rvey  d a t a  c o l l e c t i o n .  This  s o c i a l  
f a c t o r  w i l l  become more a c u t e  i f  t h e  new o p p o r t u n i t i e s  f o r  d a t a  
c o l l e c t i o n  and use f o r  i n t e g r a t e d  p lanning  a r e  n o t  t o  b e  bar red .  
In t h i s  connec t ion  i t  is impor tan t  t o  n o t e  t h a t  Japan has  long 
had very l a r g e - s c a l e  p lanning  d a t a  banks. The key a r e a s  where 
p u b l i c  a t t i t u d e s  may debar  t e c h n i c a l  advances a r e :  
( a )  i n  b a r r i n g  cont inuous  moni tor ing  of a c t i v i t i e s  and 
consumption; 
(b)  i n  blocking a c c e s s  and record  l i n k a g e  a t  t h e  d a t a  holding 
s i t e ,  thereby  s topp ing  arms l e n g t h  on l i n e  a n a l y s i s  of  u n i t  
record l e v e l  d a t a  wi th  p r a c t i c a l  p r o t e c t i o n  o f  i n d i v i d u a l  
records .  
Both t h e s e  i s s u e s  a r e  s u b j e c t  t o  c a r e f u l  and w e l l  judged 
p ro fe s s iona l  e x p l a n a t i o n s  of t h e  i m p l i c a t i o n s  o f  t h e s e  
developments. 
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7 .  CONCLUSIONS 
-
The t e c h n i c a l  t r e n d s  i n  computer and communications developments 
a r e  a l t e r i n g  t h e  economics of l a r g e - s c a l e  p roces s ing ,  o f  
immediate d a t a  r e d u c t i o n  and a c q u i s i t i o n ,  of  p r e s e n t a t i o n  a i d s ,  
and of management o p p o r t u n i t i e s  f o r  c o o r d i n a t i o n  and 
d e c e n t r a l i s a t i o n .  While a l l  of  t h e s e  t r e n d s  may b e  seen s imply 
a s  i nc reas ing  t h e  s u p p o r t  f o r  p r e s e n t  means of s e r v i c i n g  
i n t e g r a t e d  r e g i o n a l  p lanning ,  i t  is h i g h l y  u n l i k e l y  t h a t  t h e  
s o c i a l ,  manager ia l ,  and o p e r a t i o n a l  changes t h a t  t hey  w i l l  b r i n g  
w i l l  l e ave  t h e  p roces ses  o f  r e g i o n a l  p lanning untouched. 
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GLOSSARY 
Audio Confe renc ing  - u s e  o f  a  t e l e p h o n e  ne twork  b r i d g e  t o  
p e r m i t  m u l t i p l e  l o c a t i o n s  t o  p a r t i c i p a t e  
i n  t h e  same d i s c u s s i o n  : u s u a l l y  
requires s p e c i a l  equ ipmen t  i f  t h e r e  a r e  
many p e o p l e  a t  a  s i n g l e  l o c a t i o n  i n  t h e  
c o n f e r e n c e .  
CEEFAX - t h e  UK BBC TELETEXT SERVICE. 
Computer Confe renc ing  - u s e  o f  a computer  t o  p r o v i d e  a  p u b l i c  
and modera t ed  forum for  d i s c u s s i o n ,  
communica t ion ,  a n n o t a t i o n  and  messag ing .  
ELECTRONIC MAIL - t h e  f a c i l i t y  t o  r e m o t e l y  a c c e s s  
e l e c t r o n i c  m a i l  b o x e s  f rom a  t e r m i n a l ,  
and  t o  manage messages  be tween m a i l  
boxes .  
TELESOFTWARE - 
GATEWAY - 
GILT - 
MODEM - 
NALPS - 
ORACLE - 
PRESTEL - 
PSS - 
computer  programs d e l i v e r e d  v i a  r a d i o  o r  
t e l e v i s i o n  c h a n n e l s .  
a  term used  t o  d e s c r i b e  t h e  f a c i l i t y  t o  
a c c e s s  o t h e r  c o m p l e t e  computer  s y s t e m s  
and  s e r v i c e s  f rom a P r e s t e l  t e r m i n a l .  
G e t  I n t e r c o n n e c t i o n  Between Loca l  T e x t  
Sys t ems  : a  European p r o j e c t  t o  c r o s s  
c o n n e c t  d i f f e r e n t  e l e c t r o n i c  m a i l  and 
meassage  s e r v i c e s .  
Modu la to r  DEModulator : a  d e v i c e  f o r  
c o n v e r t i n g  d i g i t a l  computer  s i g n a l s  i n t o  
a u d i o  s i g n a l s  and back  a g a i n .  Modern 
communica t ion  s t a n d a r d s  are used  t o  
d e f i n e  t h e  f r e q u e n c i e s  o f  t h e s e  t o n e s  
u s e d .  
Nor th  American L i n e  and P i c t u r e  S t a n d a r d  
: a n  a l t e r n a t i v e  t o  t h e  e a r l i e r  PRFSTEL 
s t a n d a r d s .  
a  commerc ia l  TV network  TELETEXT 
s e r v i c e .  
a  UK d e s i g n e d  f i r s t  g e n e r a t i o n  VIDEOTEX 
S e r v i c e ,  w i d e l y  used  i n  o t h e r  c o u n t r i e s .  
I n c l u d e s  a mosa ic  c h a r a c t e r  set t o  b u i l d  
u p  p r i n t i n g  and t e x t .  
P a c k e t  Swi tched  S e r v i c e s  : a  ne twork  o f  
d a t a  h a n d l i n g  f a c i l i t i e s  which b r e a k s  
d o w h '  messages  t o  s m a l l  p a c k e t s ,  
t r a n s m i t s  them t h r o u g h  a  n e t w o r k ,  and 
r e a s o n a b l e s  them a t  t h e  o t h e r  end .  
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O f f e r s  g r e a t  e f f i c i e n c y  i n  t h e  u s e  o f  
communicat ion l i n k s  and ne tworks .  
TELE CONFERENCING - 
TELEIDON - 
TELEMATIQUE - 
TELENET - 
TELESOFTWARE - 
TELETEX - 
TELETEXT - 
TYMNET - 
Video Confe renc ing  - 
VIDEOTEX - 
a  g e n e r i c  t e r m  c o v e r i n g  a u d i o ,  
v i d e o  and computer  c o n f e r e n c i n g .  
a  Canadian  d e s i g n e d  second g e n e r a t i o n  
VIDEOTEX s e r v i c e .  
a  F rench  word c o i n e d  t o  c o v e r  i n t e g r a t e d  
compute r ,  communica t ions ,  and 
i n f o r m a t i o n  s e r v i c e s .  
an  i n t e r n a t i o n a l  p r o v i d e r  o f  common 
c a r r i e r  d a t a  communica t ions  s e r v i c e s .  
computer  programs d e l i v e r e d  v i a  r a d i o  o r  
t e l e v i s i o n  c h a n n e l .  
n o t  t o  be c o n f u s e d  w i t h  TELETEXT : 
-
a 
second  g e n e r a t i o n  TELEX s t a n d a r d  t o  
p e r m i t  h i g h  speed  computer  - computer  
communica t ions .  
a non i n t e r a c t i v e  form o f  VIDEOTEX,  
-
where f r ame  s e l e c t i o n  f o r  v iewing is 
made from t h e  same r e s t r i c t e d  keyboard 
as VIDEOTEX. 
an  i n t e r n a t i o n a l  p r o v i d e r  o f  common d a t a  
communica t ions  s e r v i c e s .  
u s e  o f  a  s t u d i o  w i t h  two way v i d e o  
cameras  and s c r e e n s  i n  a d d i t i o n  t o  a u d i o  
f a c i l i t i e s .  
a  g e n e r i c  p h r a s e  a p p l i e d  t o  i n t e r a c t i v e  
mixed g r a p h i c s  and t e x t  s e r v i c e s  
o f f e r r e d  w i t h  a  s i m p l i f i e d  keyborad 
r e s t r i c t e d  t o  t h e  c h a r a c t e r s  and number 
on a  t e l e p h o n e  d i a l  t o  a c c e s s  s p e c i f i c  
f r a m e s  of  i n f o r m a t i o n .  
